METEOROLOGICAL INSTRUMENTS
i

YOUNG

INSTRUCTIONS
4 ResponseONE A
MODEL 91000
ULTRASONIC ANEMOMETER
N ¢

R.M. YOUNG COMPANY 2801 AERO PARK DRIVE, TRAVERSE CITY, MICHIGAN 49686, USA

TEL: (231) 946-3980  FAX: (231) 946-4772  WEB: www.youngusa.com PN: 91000-00
REV: F083120



OPERATING INSTRUCTIONS

Model 91000 ResponseONE Ultrasonic Anemometer

SECTION
1.0

2.0
3.0
4.0

4.1
4.2
4.3

5.0

5.1
5.2
5.2.3
5.3

6.0

6.1
6.2
6.3
6.4

7.0
8.0
9.0
10.0

APPENDIX

A

Contents
DESCRIPTION
INTRODUGCTION ...ttt ettt e sb et e s bt e e sbneeenneas 1
SPECIFICATIONS ...ttt e e e e e e e e see e e ante e e eneeeeneeeeenneeeennes 1
BEFORE INSTALLATION ...ttt et et sb e e e s 2
INSTALLATION
PIACEIMENT. ...ttt e e e e e e e e e e e e e e e e e e e e be e e e aaaaens 2
Mounting and AlIGNMENT ...t e e e e e 2
LAVl I @oT g o T=Tex 1] o 1 RS 3
OPERATION
Serial OUIPUL FOIMALS ....uuviiiiiiiiiiiie e e e e e e e e e e e 3
SDI-12 Measurement COMMANGAS ........c.uuiieeiiiiieeeeiiiiiee e e stieeeeesteeeeeesssbeeeeessnreaeeeessreeeaasanns 4
Extended COMMEaNAS ........uoiiiiiiiiee ettt e e et e e e e e st e e e e e sntae e e e e anraeaeeennnees 5
LOW POWET OPEIAtION ....ooiiiiiiiiiieeeee et e e e e e e e e e et r e e e aaaeeeas 5
SETTING SERIAL OUTPUTS AND OPERATING PARAMETERS
Sensor Configuration with ResponseONE CONFIG program............cccceeeeviiveeeeesniiieeeennnns 6
Sensor Configuration using a General Purpose Communications Program ....................... 6
COMMANT OVEIVIEW ....eeieiiiiiiee e ettt e e ettt e e ettt e e e ettt e e e e st e e e e e ssbaeeeeesnbaeeaeesassaeeaesanseneaaeann 7
1070) 0 010 aF=T oo [ = -1 SRR 7
EXAMPLE SETTINGS ...ttt et e et e e st e e e e e e smeeeeeeeeeaneeeenneeas 9
EMC COMPLIANGCGE ...ttt ettt eab e e e st e e e s be e e sbneeenneas 9
WARRANTY Lttt ettt e ettt e et e e et e e et e e e e seeeeseeeeaneeeeaneeeeanseeeaneeeeanseeeanneeens 9
CE COMPLIANGE ...... ..ot b ettt et e st e e nneeeaeee 9
WIRING CONNECTIONS
AT: RS-232 Serial CONNECHON.........uiiiiiiiiiii e 10
A2: RS-485/RS-422 Serial Connection - Full DUPIeX ...........coiiiiiiaiiiiiiiiiiiiiieeeeaeeee, 10
A3: RS-485/RS-422 Serial Connection - Half DupleX.........cccoiiiiiiiiiiiiiieeeeeeeee 11
A4d: RS-485/RS-422 Serial Connection - Output Only ..........coooviiiiiiiiiiiiee e 11
AS5: SDI-12  Serial CONNECHION.........uiiiiiiiiiie e 12
A6: RS-485 Serial Connection - Full Duplex (Model 26800 Translator)............cccccu..... 12
A7: 06201 Wind Tracker Wiring CONNECHIONS.........c.uveiiiiiiiiiieiiiee e 13
A8: 06206 Marine Wind Tracker Wiring Connections............ccoccvveeeiiniiiee i 13
SENSOR ORIENTATION AND DIMENSIONS...........coocoiiiiieiiee e 14
TROUBLESHOOTING ..ottt ettt e e e e ae e e e ente e e snee e e enteeesnneeas 15

91000-90(F)






T MODEL 91000
Ig* ResponseONE
vouna ULTRASONIC ANEMOMETER

1.0 INTRODUCTION

The Model 91000 ResponseONEtm Ultrasonic Anemometer is
a 2-axis, no-moving parts wind sensor. It is ideal for general
meteorological applications requiring accurate and reliable
measurement. The sensor features wide operating range, compact
size, easy installation, low power operation, and durable corrosion-
resistant construction throughout.

The ResponseONE installs on readily-available 1 inch (IPS)
pipe. Wiring connections are made in a convenient, weather-
proof junction box; special connectors and custom cables are not
needed.

Measured data is output in a serial format. NMEA, SDI-12, RMYT,
and ASCII protocols are available to suit many applications.
Continuous serial output or polled operation may be used.

RS-232 or RS-485 serial format options allows direct connection
to YOUNG displays, marine NMEA systems, data loggers, or other
compatible serial devices.

Operating parameters are easily reviewed and changed using the
ResponseONE CONFIG program available for download at www.
youngusa.com. All settings are stored internally in non-volatile
memory.

2.0 SPECIFICATIONS

WIND SPEED

Range: 0-70 m/s (156 mph)

Resolution: 0.01 m/s

Accuracy: 0-30 m/s +2% or 0.3 m/s
30-70 m/s +3%

Response Time: <0.25 seconds

WIND DIRECTION

Azimuth Range: 0 - 360 degrees

Resolution: 0.1 degree

Accuracy: + 2 degrees

Response Time: <0.25 seconds

SERIAL OUTPUT (Selectable)

Interface Type: RS-232 or RS-485/422, SDI-12
Formats: ASCII Text - polled or continuous
NMEA - continuous
SDI-12 - polled
RMYT - continuous
Baud Rates: 1200, 4800, 9600, 19200 and 38400
GENERAL
Output rate: 0.1to 10 Hz
Power Supply: 10 - 30 VDC,
7 mA typical, 80 mA max
Protection Class: 1P66
EMC Compliance: FCC Class A digital device
IEC standard 61326-1
Dimensions: 23 cm high x 13.5 cm wide
Weight: 0.5 kg (1.1 Ib)
Shipping Weight: 1.4 kg (3.1 1b)

Operating Temperature: -40 - +60°C
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3.0 BEFORE INSTALLATION

4.0 INSTALLATION

3.0 UNPACKING THE ResponseONE

The ResponseONE comes in a custom shipping carton. Carefully
inspect the instrument when first unpacking and report any visible
damage to your YOUNG supplier. Be sure to retain the bird spikes
and orientation ring for use.

innooaimmmgs

e
]

Ultrasonic wind sensor array
Junction box / wiring terminals
Sensor cable (ordered separately)
Mounting post clamp

Orientation ring

Bird spikes

SOk wN =

Figure 3.0 ResponseONE Features

The ResponseONE arrives fully calibrated and ready to use. As
supplied, the sensor is configured as follows:

FACTORY DEFAULT CONFIGURATION

Protocol: RS-232 ASCII / RS-485 (Output Only)
Baud Rate: 9600

Wind Format: Polar

Wind Units: m/s, Degrees azimuth

4.1 PLACEMENT

Proper instrument placement is important. Eddies from buildings,
trees, or other structures can influence measurements. Locate
the sensor well away from obstructions. As a general rule, air flow
around a structure is disturbed to 10 times the height of the structure
downwind and 1-1/2 times the height of the structure above the roof.

15H

f=— T

10H |
OPEN, LEVEL GROUND

Fig 4.1 Wind Siting Considerations

4.2 MOUNTING AND ALIGNMENT

The ResponseONE mounts on standard 1-inch (IPS) pipe. This
is commonly available steel pipe with an outside diameter of 1.34
inches (34 mm). The mounting pipe should be installed securely in
a vertical orientation.

Most applications require aligning the wind sensor array to
geographic north (0 degrees). In this orientation the junction box
faces SOUTH (180 degrees). See the diagram in APPENDIX B for
details.

1 Place orientation ring over pipe with guide pin up.
2 Place sensor mounting post over pipe.

3 Obtain accurate geographic data for the installation site,
this can be a topographic map, graphical GPS map or
detailed road map. Using the transducers as a sighting
aid, align the sensor with a remote feature that represents
the proper orientation (Fig 4.2.1). After alignment, tighten
the mounting post band clamp to secure the position.
DO NOT OVER-TIGHTEN.

4  Slide the orientation ring up so its guide pin is fully engaged
in the sensor mounting post notch (Fig 4.2.2). Tighten the
orientation ring band clamp to secure its position.

DO NOT OVER-TIGHTEN.

If the ResponseONE is later removed, the orientation ring will
preserve the sensor alignment.

Default connections are shown in APPENDIX A, FIGURE A1.
Other options are also described in APPENDIX A. These are
accomplished using the ResponseONE CONFIG program which
is available at www.youngusa.com. Note: Always connect and
bench test a complex system before installation in the field.

91000-90(F)

Fig 4.2.1 Sighting of Wind Sensor using Geographic Feature
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Fig 4.2.2 Proper Engagement of Orientation Ring with Sensor

INDEX PIN IN NOTCH

ORIENTATION RING

4.3 WIRING CONNECTIONS

The ResponseONE is supplied with RS-232, RS-485 and SDI-12
signal capability. Please select the signal type desired and refer to
the appropriate WIRING CONNECTIONS diagram in APPENDIX A
for connecting the ResponseONE to your serial device. Please note,
the ResponseONE is not equipped with analog outputs.

5.0 OPERATION

5.1 SERIAL OUTPUT FORMATS
The ResponseONE comes standard with the following serial output
formats:

Format/Protocol Wiring Format
ASCII Polled and Continuous RS-232, RS-485
NMEA 0183 v3.0 Automatic RS-232, RS-485
SDI-12 Polled SDI-12
RMYT RS-485

Detailed information about each protocol is in the following section.

If you wish to change settings from the factory default values shown
in Section 3, this is easily done using the ResponseONE CONFIG
program described in Section 6.0.

Page 3
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5.1.1 ASCII
ASCII output format provides continuous measurement data in text
format at any of the available baud rates.

The wind measurement in ASCII output appears either in POLAR
(default) or CARTESIAN UV format. With POLAR format, the wind
speed threshold and wind speed units are user-selectable. With
CARTESIAN the wind threshold is ignored and wind speed units
are always meters per second (m/s).

ASCII POLAR FORMAT
a www.ww ddd.d ss*cc<CR>

where:

a = Sensor address

WWW . WW = Wind speed

ddd.d = Wind direction

ss = Status code

* = Asterisk (ASCII 42)

cc = Checksum

<CR> = Carriage return (ASCII 13)

ASCII CARTESIAN (UV) FORMAT

a uu.uu vv.vv ss*cc<CR>

where:

a = Sensor address

tuu.uu = U-axis wind speed (m/s)
tvv.vv = V-axis wind speed (m/s)
ss = Status code

* = Asterisk (ASCII 42)

cc = Checksum

<CR> = Carriage return (ASCII 13)

CHECKSUM is a two-character hexadecimal value (in printable
ASCII format) generated by taking the exclusive-or of all characters
up to the asterisk. STATUS CODE shows a non-zero value when the
sensor cannot acquire sufficient samples or a measurement error has
occurred. See APPENDIX C for more information on status codes.

5.1.2 ASCII POLLED

ASCII POLLED is like ASCII format described above except just
one serial output string is sent for each polling command received.
The polling command is Ma ! where 'a"' is the sensor address (valid
characters: 0-9, A-Z, a-z). The default address is '0' (ASCII 48).

5.1.3 RMYT

RMYT is a 6-byte binary data format sent at 9600 baud using RS-485
OUTPUT ONLY mode. It is for use with the YOUNG Model 06201
Wind Tracker.

91000-90(F)

5.1.4 NMEA

NMEA format provides continuous measurements in standard
NMEA marine sentences at 4800 baud. The ResponseONE must be
connected to a NMEA-capable device. Specific details of the NMEA
data string are below:

NMEA FORMAT
SWIMWV, ddd, R, www.w, u, A*cc<CR><LF>
where:
WI = Device type (weather instrument)
MWV = Wind direction and speed
ddd = Wind direction (degrees)
WWW. W = Wind speed
u = Wind speed units
S =mph
N = knots
K = kmph
M =m/s
A = Data status code: A=valid, V=invalid
* = Asterisk (ASCII 42)
cc = Checksum
<CR><LF> = Carriage return,Line feed (ASCII 13,10)

CHECKSUM is the two-character printable hexadecimal value
generated by taking the exclusive-or of all characters between '$'
and '*'.

5.2 SDI-12

SDI-12 stands for serial data interface at 1200 baud. lItis often used
to interface battery powered data recorders with microprocessor
based devices designed for environmental data acquisition. SDI-
12 is typically used when low power usage is required. The SDI-12
device normally remains in alow power, standby state until itis polled
at which time a measurement is sent. SDI-12 can effectively address
multiple sensors on the same cable.

5.2.1 SDI-12 MEASUREMENT COMMANDS

Model 91000 uses the SDI-12 (v1.3) serial communication protocol
to initiate measurements and set sensor operation parameters.
The default sensor address is 0 (zero), and can be changed to
any valid single-character value if needed. Additional details about
the SDI-12 protocol may be found at www.sdi-12.org.

After initial power-up with 12 VDC, the sensor is in a low-
power standby state with a quiescent current of 4.2 mA. Avalid and
properly addressed SDI-12 command wakes the sensor to initiate a
measurement, set or check operating parameters. After command
processing has finished, the sensor returns to the low-power standby
state.

SDI-12 'M' or 'C' commands initiate a measurement. The sensor
response message indicates the maximum time needed before
the measurement is ready, and data values will be available. The
maximum time ranges from 1 to 5 seconds depending on the Sample
Count.

If an 'M' command initiates a measurement, the sensor sends a
Service Request when the measurement is ready to be retrieved.
When the polling device receives the Service Request it then sends
a 'D' command to request measurement results from the sensor.
With 'C' commands, no Service Request is sent, and the polling
device must wait the full delay time before sending the 'D' command
to request the measurement.
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SDI-12 Measurement commands and responses are listed below.

COMMAND RESPONSE DESCRIPTION
aM! attts<CR><LF> Take a measurement
aMC! attts<CR><LF> Take a measurement with CRC
checksum
ac! atttss<CR><LF> Take a concurrent measurement
acc! atttss<CR><LF> Take a concurrent measurement
with CRC checksum
abD0! at+www.ww+ddd.d<CRC><CR><LF> (Polar)
atuu.uutvv.vv<CRC><CR><LF> (Cartesian)
where:
a = Sensor address
ttt = Delay time (seconds)
s/ss = Number of samples to collect
WWW . WW = Wind speed (selected units)
ddd.d = Wind direction (degrees)
tuu.uu = U-axis wind speed (m/s)
tvv.vv = V-axis wind speed (m/s)
<CRC> = CRC checksum (only where requested)
<CR><LF> = Carriage return, line feed (ASCII 13, 10)

Wind data format depends on the sensor Output Format parameter
setting (Polar or Cartesian).

5.2.2 SDI-12 NON-MEASUREMENT COMMANDS
The SDI-12 protocol includes standard commands for identifying the
sensor and changing its address.

COMMAND RESPONSE DESCRIPTION
2! a<CR><LF> Address Query
al a<CR><LF> Acknowledge Active
al! al3 YOUNG C091000 vvvnnnnnn<CR><LF>
Send Identification
vvv = Firmware Version
nnnnnn = Serial Number
aAb! b<CR><LF> Change Address
a = Sensor address
b = New sensor address
av! a0000<CR><LF> Start Verification

5.2.3 EXTENDED COMMANDS

The SDI-12 command set may be customized with Extended
Commands to accommodate manufacturer settings and other
functions. Extended Commands are listed below. Where two
responses are shown, one is for a valid command, the other is for
an invalid (ERR) command.

COMMAND RESPONSE DESCRIPTION
aXB! aXB, OK<CR><LF> Save parameter settings to flash.
aXFn! aXF, F=n<CR><LF> n = Output Format code.

0 or 1 (Polar or Cartesian)
aXF,ERR F=0/1<CR><LF>

axPn! Parameter report, 4 reports needed for all parameters
aXPl, F=f, UW=uw, T=t, S=s, W=w, CE=ce<CR><LF>
a = Sensor address
f = Wind Format
uw = Polar wind speed units
1=mph
2=knots
3=km/h
4=m/s
t = Threshold, polar only (0-150 cm/s)
s = Sample count, internal (1-800)
w = Wait (seconds)

aXP2,0D=o0d,M=m, PWR=v VDC<CR><LF>
od=WD Offset
m=WS Multiplier
v=Supply Voltage

aXPn,ERR n=1/2/3/4 ONLY<CR><LF>

nnn = Sample Count (001-800 samples)
aXS, S=nnn<CR><LF>
aXS,ERR S=001-800 ONLY<CR><LF>

nnnnn=WS multiplier x 10000 (00000 - 30000)
aXM, M\=nnnnn<CR><LF>
aXM, ERR M=00000-30000 ONLY<CR><LF>

nnn = Wind Speed Threshold (000 - 150 cm/s)
aXT, T=nnn<CR><LF>
aXT,ERR T=000-150 ONLY<CR><LF>

n = Wind Speed Units

(1=mph, 2=knots, 3=kmph, 4=m/s)

aXUW, UN=n<CR><LF>

aXUW,ERR UW=1/2/3/4 ONLY<CR><LF>

+nnnn = Wind Direction Offset x 10 (-3600 to
3600) aXOD, OP=+nnnn<CR><LF>
aX0D, ERR OD=-3600 - +3600
ONLY<CR><LF>

aXSnnn!

aXMnnnnn!

aXTnnn!

aXUWn'!

aXODtnnnn!

IMPORTANT! PARAMETER CHANGES MUST BE STORED IN
FLASH MEMORY USING THE aXB! COMMAND OR THEY WILL
REVERT TO PREVIOUSLY STORED VALUES AT POWER UP.
The aXB! command may be sent after all changes have been
made, or not sent at all if the changes are temporary.

SAMPLE COUNT (aXSnnn!)

This command sets the number of internal samples used to
calculate the median measurement result. More internal samples
consume more power while providing greater immunity to conditions
like turbulent high-speed wind. Fewer samples consume less
power while providing less immunity to disruptive conditions.
Default setting is 100.

THRESHOLD (aXTnnn!)

Threshold sets the minimum wind speed needed before a new polar
wind direction is calculated. The default value is 25 cm/s (0.25 m/s). A
greater-than-zero threshold can help provide more meaningful scalar
wind direction averages. The threshold for Cartesian (UV) output
format is automatically zero regardless of this setting.

5.3 LOW POWER OPERATION

Average current consumption with default settings is about 7.5 mA.
This configuration uses minimal power and enables all features even
though they may not be used. This is suitable for many low power
applications.

To reduce current consumption further, additional strategies include
disabling unused outputs, using polled serial operation, increasing
the output interval, and limiting the sample count to the minimum
optimal number. Faster baud rates also reduce power by limiting
transmit duration.

91000-90(F)
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6.0 SETTING OUTPUTS AND OPERATING
PARAMETERS

6.1 SENSOR CONFIGURATION WITH ResponseONE CONFIG
PROGRAM (RECOMMENDED)

The YOUNG ResponseONE CONFIG program is available from the
factory web site: www.youngusa.com. It provides an easy method
for checking and configuring sensor operation. Install the program
on a Windows 7 or higher PC and follow instructions that appear
on the program screen to retrieve current sensor settings or send
new settings.

6.1.1 Opening the Program
After installing the program on your PC, click the desktop icon to open
the program. The following screen should appear:

L= [o [

[} ResponseONE CONFIG

file Commands Help

ResponseONE Serial Settings
Output Format Sensor Baud Rate
@ ASCIl 1200
ASCII Polled 4800
NMEA @ 9600
SD112 15200

7] RS-232 Enabled 1000
7] R5-485 Enabled
RS485 Mode

2| Output Interval

0 = Poll Address

Fuil Duplex
Half Duplexc
38400 @ Output Only

Wind Settings

Output Format 1.0000 5= Wind Speed Mutiplier Compass Enabled

® Polar (Speed, Direction) o5
Cattesian (U, V)

2| Wind Speed Threshold
= Magnetic Declination:
00 (c i aceat Direction  Degrees Minutes

0 %] Damping Factor None ~| [0

[m/s =] Wind Speed Units 16 =] SampleCount

Tempersture / Relative Humidity Sattings
[ v | Temperature Units 0.0

+| Relative Humidity Offset (%)

00 |5 Temperature Offset (C)

Barometric: Pressure Seftings

[hPa_+| Barometric Fressure Units 00 || Barometric Pressure Offset hPa)

Tipping Bucket Input Settings
Tipping Bucket Input Enabled

|  GeiParameters | [ Send Parameters

Fig 6.1 ResponseONE CONFIG program opening screen

If you are using the ResponseONE for the first time, the default
settings will appear. For reference these are:

EACTORY DEFAULT CONFIGURATION

Protocol: RS-232 ASCII / RS-485 (Output Only)
Baud Rate: 9600

Wind Format: Polar

Wind Units: m/s, Degrees azimuth

If these settings are correct for your application, then you may
proceed with operation of the device. If you wish to change any
settings, available options can be selected from menu items visible.
After changes are made, the ResponseONE CONFIG program
automatically saves the new settings in flash memory

91000-90(F)

6.2 SENSOR CONFIGURATION USING A GENERAL PURPOSE
COMMUNICATIONS PROGRAM

A general purpose text-based serial communications program like

HyperTerminal may be used to manually configure the sensor by

sending simple text commands. The following guidelines apply:

The YOUNG sensor and communication program must operate at
the same baud rate and be properly connected. Sensor RS-232
mode must be enabled. See the RS-232 wiring diagram, FIGURE
A1, in APPENDIX A.

Factory default sensor baud rate is 9600, Configure the serial
communications program for NO handshaking and 1 start, 8 data, 1
stop bit, no parity, no flow control.

The sensor must be in COMMAND MODE in order to set parameters.
Enter COMMAND MODE by sending three ESC characters (ASCII
27)in quick succession while the sensor is running. When the sensor
is in COMMAND MODE, it sends a ">' prompt character indicating
that it is ready to accept commands.

If the prompt does not appear after sending three indicating
characters, re-check wiring and communication program setup. If
the sensor baud rate is unknown, try sending the ESC characters
at each of the five available baud rates (1200, 4800, 9600, 19200
and 38400). It is also possible that sensor parameters have been
purposely configured to disable RS-232 mode. If this is the case, the
following method must be used.

In order to provide access under all conditions, the sensor always
begins operation at power up with serial communications setto 38400
baud and RS-232 connections enabled. Immediately after power up,
there is a short time window in which to send the ESC characters
and enter COMMAND MODE.

To use this feature, set your serial communication program baud rate
to 38400. Remove power then wait 5 seconds. Re-apply power to
the sensor. The sensor will transmit four asterisks immediately after
power up. After the asterisks appear, send three ESC characters.
The COMMAND MODE '>' prompt should appear. To do this
using ResponseONE CONFIG, connect the Response ONE to your
computer, open the program (make sure the correct serial port is
selected), then go to the 'COMMANDS' menu and select '"ACQUIRE
ResponseONE'.

A window will come up telling you that the serial port will be set to
38400 baud. Click 'OK' to continue. Then simply apply power to the
ResponseONE and the program will connect automatically.
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6.3 COMMAND OVERVIEW

After the '>' prompt appears, send ' 2?2 ' to display a list of available
commands. Send 'RPTV' to report current settings. (Note that some
values in the report are for factory settings and cannot be changed
by the user.)

Commands are case sensitive and the exact format must be used.
Forexample, the SET01nn command requires two digits for the serial
format code. If you send SET014 instead of SET0104 the sensor will
reject the command and indicate an error. End all commands with
a carriage return (ASCII 13). In HyperTerminal, do this by pressing
the ENTER key.

After receiving the carriage return, the sensor will evaluate the
command. Valid commands will be executed. Current settings can be
evaluated at any time by sending RPTV to get a new report.

IMPORTANT NOTE:

TheYOUNG ResponseONECONFIGprogramautomatically
saves all settings to flash memory when they are sent to the
sensor. Settings that are changed manually must be saved
to flash with the SET77 command.

COMMAND DESCRIPTION
SETO01nn Set output mode
SET02n Set output format
SETO03nn Set baud rate
SET04n Set wind speed units
SETO05a Set sensor address
SETO06nnn Set wind speed threshold
SETO7nnnnn Set wind speed multiplier
SETO08tnnnn Set direction offset
SET09dd Set damping factor
SET10nnnn Set output interval
SET12nnn Set sample count
SET13n Set wind output format
SET77 Save settings
XX Operate mode
RPTV Report current settings
?? Display command list
HELP Display command list

6.4 COMMAND DETAILS

COMMAND DESCRIPTION
SETO1lnn Enable RS-232 and RS-485 output modes.
Default value is 12
Where nn=04 Enable RS-232
08 Enable RS-485 output only

16 Enable RS-485 half duplex

24 Enable RS-485 full duplex
Usage example:
>SET0104 Enables RS-232 only.

SET02n Set the serial output format. Default value is 2.

Where n= 1 RMYT

2 ASCII

3 ASCII POLLED

4 NMEA

5 SDI-12
Usage example:

>SET022 Sets outputto ASCII continuous. Note: If SDI-12
is selected, save settings (SET77) then power
must be cycled off, then on again to operate
properly. SDI-12 automatically sets baud rate

to 1200 and disables RS-232 and RS-485.

SET03nn

Where nn=12
48
96
19
38

Usage example:

>SET0338

SET04n

Where n= 1

Sw N

Usage example:
>SET044

SET05a

Where a=
Usage example:
>SET052

SETO6nnn

Where nnn=
Usage example:
>SET06025

SET07nnnnn

Where nnnnn=
Usage example:
>SET0709909
>SET0710023

SET08+nnnn

Where *nnnn=
Usage example:
>SET08-0012
>SET08+0005

SET09dd

Where dd=

Usage example:
>SET0905
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Set the baud rate for RS-232/RS-485 serial
communication. Default value is 96. Note: Baud
rate must be the same as connected device.
1200 baud

4800 baud

9600 baud

19200 baud

38400 baud

Sets baud rate to 38400.

Set wind speed units (ASCII, ASCII POLLED, NMEA

and SDI-12). Default value is 4.
mph
knots

mph [when aueried with RPTV command. anemometer displavs KMPH

m/s

Sets wind speed to m/s.

Set sensor address for ASCII POLLED and
SDI-12. Note: This is the address when
polling with the “aM!” command (SDI-12) and
‘Ma!” command (ASCII Polled) where 'a' is the
address. Default value is 0.

0-9,A-Z, or a-z

Sets polling address to number 2.

Set the wind speed threshold. Minimizes erratic
wind direction indications at very low wind
speeds. In polar mode, this allows the sensor
output to mimic a mechanical wind vane that
retains its orientation when there is no wind.
Default value is 25.

000-150 cm/s

Sets wind speed threshold to 25 cm/s.

Set wind speed multiplier. Value is x10000. All
wind speed measurements are multiplied by this
parameter. Default value is 10000 for a multiplier
of 1.0000.

00000-30000

Sets multiplier to 0.9909
Sets multiplier to 1.0023

Set wind direction offset. Value is degrees x10
and may be positive or negative. Wind direction
is always re-scaled to a 0-360 range after offset
is applied. Default value is 00000.

-3600 to +3600

Offsets wind direction reading by -1.2 degrees
Offsets wind direction reading by +0.5 degrees

Set damping factor. Default value is 00. This
means no damping is applied. High damping
values at long output intervals can slow the rate
at which indicated wind values change. Wind
measurement outputs are damped using the
following formula:

Sdamped = [(dd-1) * Sdamped + Ssample] / dd
Damping factor (00-99)

Sdamped = New or last damped wind speed
Ssample New wind speed

Sets damping factor to 5 (Note: Damping
factor only applies to wind reading.)

91000-90(F)
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SET10nnnn Set output interval. Sets the time interval
between measurements in one millisecond
increments. Lower values increase power
consumption when continuous measurements
are taken. Default is 1000.

Where nnnn= 0000-9999

Usage example:

>SET101000  Sets output interval to 1000 milliseconds
(1 second) (Note: If output interval is set
too low, the ResponseONE will automatically
calculate the minimum output interval.)

SET12nnn Set sample count. The rate at which the sensor
internally takes complete sonic wind samples
is greater than 200 times per second. This
command sets the number of internal samples
used to calculate the median measurement
result. Default is 100.

Where nnn=  000-800

Usage example:

>SET12016 Sets sample count to 16.
More internal samples consume more power
while providing greater immunity to conditions
like turbulent high-speed wind. Fewer samples
consume less power while providing less
immunity todisruptive conditions. Thiscommand
interacts with the OUTPUT INTERVAL setting.
More samples may require a longer output
interval.

SET13n Set ASCII output format. Determines whether
ASCIland ASCII POLLED serial outputs provide
wind data in either Polar (speed and direction)
or Cartesian (UV) form. Default is Polar.

Where n= 0 Polar
1 Cartesian (UV)
Usage example:
>SET130 Sets output format to polar.

SET77 Save all settings to non-volatile memory. Any
settings which have not been saved will be
lost when power is removed. Saved settings
are loaded at power up. This command may
be used any time the sensor is in COMMAND
MODE. Note: ResponseONE CONFIG
program automatically sends this command
when <Send Parameters> button is pressed.

XX Returns the sensor to OPERATE MODE
RPTV Report current settings

?? Display command list

HELP Display command list

91000-90(F)
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7.0 EXAMPLE SETTINGS

9.0 WARRANTY

Suggested settings. Not all possible setting combinations are shown.
The ResponseONE CONFIG program is recommended for changing
setup parameters. See wiring diagrams for jumper settings.

7.1 FACTORY DEFAULT

RS-232 Enabled
RS-485 (Output Only) Enabled
Serial Output Format: ASCII
Output Interval 1000
Sample Count: 100

7.2 MINIMUM POWER
RS-232 Enabled
RS-485 Disabled
Serial Output Format: ASCII
Output Interval 1000
Sample Count: 16

7.3 HIGH WIND
Output Delay: 1000
Sample Count: 200

AVERAGE CURRENT DRAW AT 12V

Average
Output Sample Baud Rate Current Draw
Output Format Interval Count (bps) (mA)
i 1 12 4.
$DI-12 (polled) 5 m!nutes 6 00 5
5 minutes 100 1200 4.5
ASCIl 1 second 16 9600 8.4
1 second 100 38400 20.7
ASCII Polled 5 minutes 16 9600 5.8
NMEA 1 second 16 4800 7.4
1 second 50 4800 12.4
RMYT 0.25 second 16 9600 15.6
1 second 200 9600 34.2

8.0 EMC COMPLIANCE

This device complies with Part 15 of the FCC Rules. Operation
is subject to the following two conditions: (1) this device may not
cause harmful interference, and (2) this device must accept any
interference received, including interference that may cause
undesired operation.

This equipment has been tested and found to comply with the
limits for a Class A digital device, pursuant to part 15 of the FCC
Rules. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and
can radiate radio frequency energy and, if not installed and used
in accordance with the instruction manual, may cause harmful
interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which
case the user will be required to correct the interference at his own
expense.

This ISM device complies with Canadian ICES-001.
Cet appareil ISM est conforme a la norme NMB-001 du Canada.

EN55011/CISPR 11, Group 1, Class B device.

Class B equipment is suitable for use in domestic establishments
and in establishments directly connected to a low voltage power
supply network which supplies buildings used for domestic
purposes.

This product is warranted to be free of defects in materials and
construction for a period of 12 months from date of initial purchase.
Liability is limited to repair or replacement of the defective item. A copy
of the warranty policy may be obtained from R. M. Young Company.

10.0 CE COMPLIANCE

This product has been tested and complies with European
CE requirements for the EMC Directive. Please note that shielded
cable must be used.

91000-90(F)
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[ APPENDIX A: WIRING CONNECTIONS

Figure A1: RS-232 SERIAL CONNECTION

SETTINGS

Output Mode:  RS-232

Output Format:  ASCII, ASCII POLLED, or NMEA
Baud Rate: 1200, 4800, 9600, 19200 or 38400

o o o o

. ) Set connected device baud rate to match ResponseONE.
Serial Device 1 start bit, 8 data bits, no parity, 1 stop bit, no flow control.

Use shielded cable. Connect cable shield to earth ground as shown.
(Color code is for Young 18446 cable)

Earth Ground

5 32
Typical DB-9 09 QO
Rs-232 Connection | @ \[e ofo|e @| zsol IOl Q)
Yim 9
A—— WHT A el ©
: 1 GRN : i RX.A |E @
i |— &Ry h ref (T ©
Supply Voltage 10-30 VDC (+) — RED — ok ) Q)
80mA max ) Y BLK Y PR ([ ©)
| | o ©
Earth Ground —
Figure A2: RS-485/RS-422 SERIAL CONNECTION - FULL DUPLEX
SETTINGS
Output Mode:  RS-485 Full Duplex
Output Format:  ASCII, ASCII POLLED, or NMEA
—— Baud Rate: 1200, 4800, 9600, 19200 or 38400
: : Set serial device baud rate to match ResponseONE.
Serial Device 1 start bit, 8 data bits, no parity, 1 stop bit, no flow control.
Use shielded cable. Connect cable shield to earth ground as shown.
(Color code is for Young 18660 Cable)
Sensor TX (Z Inverted signal) I\ WHT ‘\ zspl ([T @
1
Sensor TX (Y Non-inverted signal) . BLU ,’ } v ©
Sensor RX (B Inverted signal) GRN L . x8 |[[J @
1
Sensor RX (A Non-inverted signal) — ORG I RxA ([T @
Signal Reference BRN : rRer (I ©
Supply Voltage 10-30 VDG~ (+) T RED 1 l +PWRE %
80mA max ) i BLK "
Y eartHonD [ ©)

P2
JUMPER

SDI
z
B
A

TX
RX

P2
JUMPER

SDI[= =
z
B
A
X
RX

91000-90(F)
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APPENDIX A: WIRING CONNECTIONS

Figure A3: RS-485/RS-422 SERIAL CONNECTION - HALF DUPLEX

oo

SETTINGS
Output Mode:  RS-485 Half Duplex
Output Format:  ASCII, ASCII POLLED, or NMEA
—— Baud Rate: 1200, 4800, 9600, 19200 or 38400
. : Set serial device baud rate to match ResponseONE.
Serial Device 1 start bit, 8 data bits, no parity, 1 stop bit, no flow control.
Use shielded cable. Connect cable shield to earth ground as shown.
(Color code is for Young 18446 Cable)
Sensor TX/RX (Inverted signal) .,\. WHT \ 280! |[TT]
1
Sensor TX/RX (Non-inverted signal) " GRN ,' } v
1
- : ' | TXB |E
' I I rRxA (I
Signal Reference BRN - ReF |
1
' +PWR
Supply Voltage 10-30 VDG~ (*) T RED I I i %
L] -
80mA max ) BLK
T Y earmon Il

Earth Ground

Figure A4: RS-485/RS-422 SERIAL CONNECTION - OUTPUT ONLY

SETTINGS

Output Mode: ~ RS-485 Output Only

Output Format:  ASCII, or NMEA
— Baud Rate:

Serial Device

1200, 4800, 9600, 19200 or 38400

Set serial device baud rate to match ResponseONE.

1 start bit, 8 data bits, no parity, 1 stop bit, no flow control.

Use shielded cable. Connect cable shield to earth ground as shown.

(Color code is for Young 18446 Cable)

Sensor TX (Z Inverted signal) I\. WHT \ z.sDI
1
Sensor TX (Y Non-inverted signal) . GRN l' } Y
o TX.B
1 1
' | I RXA
1
Signal Reference BRN ] REF
1
v, +
Supply Voltage 10-30 VDG~ (*) T RED ] Ex:
1 |
80mA max ) ' BLK

Earth Ground —

EEEEEIEIEIE

eIl retelelere

P2
JUMPER

SDIfa =
z
B
A
X
RX

P2

JUMPER
SDI [a =
z

B ==z
A ezl
X |8 2]
RX a e
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APPENDIX A: WIRING CONNECTIONS

Figure A5: SDI-12 SERIAL CONNECTION

Use shielded cable.

o o o o

Connect cable shield to earth ground as shown.

SDI-12
Serial Device
To SDI-12 Data Recorder ,Al GRN .A| Z.SDI |
1 'y Y |
r ! TX.B |
| | | | RXA (I
1 ! REF (I
Supply Voltage 10-30 VDC ( +) : * RED 1 " +PWR |
Y -PWR

(80 mA Max) (-) _Y_ BLK

Earth Ground

EARTH GND |

Figure A6: RS-485 SERIAL CONNECTION - FULL DUPLEX

SETTINGS
|:| Output Mode: ~ RS-485 Full Duplex
—_— Output Format:  ASCII, ASCII POLLED, or NMEA
qép — Baud Rate: 1200, 4800, 9600, 19200 or 38400
Set 26800 Translator baud rate to match ResponseONE.
Model 26800
Translator Use shielded cable. Connect cable shield to earth ground as shown.

(Color code is for Young 18660 cable)

s s I s B s B s s s B s s s

- Sensor

o o — —T"
— XY BLU : Y [
. RXB GRN TX.B (I
RX A ORG RX.A |ID
- SIG Ref BRN - REF |0

T ,' RED T " 'mg
SHIELD Y o Y earmHoND |

P2
JUMPER

SDI

Z[s s
B 1
A 1

TX [= ]

RX [« =

P2
JUMPER

91000-90(F)
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APPENDIX A: WIRING CONNECTIONS

Figure A7: 06201 WIND TRACKER

SETTINGS

Output Mode:  RS-485 Output Only
Output Format: RMYT

Baud Rate: 9600

These are the default sensor settings as shipped unless otherwise requested.
Use shielded cable. Connect cable shield to earth ground as shown.
(Color code is for Young 18446 Cable)

W
W
W
WS

[a)
EEEEEEEEEF

Iy
WS |[J
WD (IT

S| HEH
[a NG Lo <
z X e |
ou A WHT f
1 1
T GRN —
) | |
= — BRN —
Earth '” RED '”
Ground 4 BLK f
Y |

Figure A8: 06206 MARINE WIND TRACKER

SETTINGS

Output Mode:  RS-485 Output Only
Output Format: NMEA

Baud Rate: 4800

—7: Use shielded cable. Connect cable shield
to earth ground as shown.
(Color code is for Young 18446 Cable)

Wi
Wi
W
WS

o
EEEEEEEEEF

H
om
I

=]
<

EXC |3

I
ws [IJ
WD (I
REF (I

GND

p WHT A
: GRN —
1 1
1 | 1
= — BRN —
Earth ! RED L
Ground ‘V’ BLK \ ,’

P2
JUMPER

SDI[a =
z

P2
JUMPER

SDI [ =
z
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270

180°
POLAR

+V m/s
"WIND FROM NORTH"

CARTESIAN
(CAY

Note:
Install unit vertically as shown to

( APPENDIX B: SENSOR ORIENTATION AND DIMENSIONS

"WIND AT 45°"

-90°

(WIND SPEED, WIND DIRECTION)

avoid moisture damage to circuitry.

EXAMPLE:

JUNCTION
BOX

@135 mm ——

220 mm

—— tUm/s
"WIND FROM EAST" {
MOUNTING mm
PIPE 1
INSERTION l L J
80 mm

* Hio0ooonam 26 mm

” !

ORIENTATIONJ
RING

Mounting:
Standard 1-inch (IPS) pipe.
OD 1.34" (d 34 mm)

\
91000-90(F)
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( APPENDIX C: TROUBLESHOOTING )

Problem

Solution

No Output

» Check input voltage at sensor (10 — 30 VDC).

» Check wiring connections.

 Verify serial settings (baud rate, 1 stop bit, 8 data bits, no parity, no flow control).

* ‘Acquire’ the sensor with the ResponseONE CONFIG program (see section 6.2)

and verify setup mode.

One-way
communication

« Check wiring connections.
* ‘Acquire’ the sensor with the ResponseONE CONFIG program (see section 6.2).
» Change output mode to RS-485 full or half duplex, or RS-232.

Status codes
other than 00
appear

» Status codes other than 00 (or ‘A’ in NMEA mode) mean there is an error. See

‘Status Codes’ section for details.

No response to
poll command

» Check power supply.

» Check wiring connections.

 Verify serial settings (baud rate, 1 stop bit, 8 data bits, no parity, no flow control).

» Verify sensor address (if the sensor’s address is ‘0’, then the poll command is ‘OM!’

* ‘Acquire’ the sensor with the ResponseONE CONFIG program (see section 6.2)

in SDI-12 mode and 'MO0! in ASCII Polled mode.).

and verify setup mode.

Direction is
incorrect

» Make sure junction box is facing south.
* ‘Acquire’ the sensor with the ResponseONE CONFIG program (see section 6.2)

and verify settings. Set the wind direction offset if needed (default is 0000).

Status codes for ASCII output are hex values added together before output (a status code of 03 would be a
code of 01 and 02). NMEA only allows for ‘acceptable’ or ‘void’ data. SDI-12 does not show a status code.

Status Code Meaning
00 Valid data
01 Transducer path A blocked or dirty, clear blockage and clean transducers
02 Transducer path B blocked or dirty, clear blockage and clean transducers
04 Transducer path C blocked or dirty, clear blockage and clean transducers
A NMEA data acceptable (NMEA wind data only)
\% NMEA data void (NMEA wind data only)

J

91000-90(F)
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OPERATING INSTRUCTIONS

Model 91500 ResponseONE Ultrasonic Anemometer
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T MODEL 91500
Ig* ResponseONE
vouna ULTRASONIC ANEMOMETER

1.0 INTRODUCTION

The Model 91500 ResponseONEtm Ultrasonic Anemometer is
a 2-axis, no-moving parts wind sensor equipped with an internal
compass. It is ideal for general meteorological applications
requiring accurate and reliable measurement.

The sensor features wide operating range, compact size, easy
installation, low power operation and durable corrosion-resistant
construction throughout. The internal compass provides wind
direction orientation and is suitable for mobile and portable
applications.

The sensor features durable corrosion-resistant construction
throughout. An internal compass provides wind direction orientation
when needed.

The ResponseONE installs on readily-available 1 inch (IPS)
pipe. Wiring connections are made in a convenient, weather-
proof junction box; special connectors and custom cables are not
needed.

Measured data is output in a serial format. NMEA, SDI-12, RMYT,
and ASCII protocols are available to suit many applications.
Continuous serial output or polled operation may be used.

RS-232 or RS-485 serial format options allows direct connection
to YOUNG displays, marine NMEA systems, data loggers, or other
compatible serial devices.

Operating parameters are easily reviewed and changed using the
ResponseONE CONFIG program available for download at www.
youngusa.com. All settings are stored internally in non-volatile
memory.

2.0 SPECIFICATIONS

WIND SPEED

Range: 0-70 m/s (156 mph)

Resolution: 0.01 m/s

Accuracy: 0-30 m/s +2% or 0.3 m/s
30-70 m/s +3%

Response Time: <0.25 seconds

WIND DIRECTION

Azimuth Range: 0 - 360 degrees

Resolution: 0.1 degree

Accuracy: + 2 degrees

Response Time: <0.25 seconds

COMPASS

Range: 0 - 360 degrees

Resolution: 0.1 degrees

Accuracy: + 2 degrees

SERIAL OUTPUT (Selectable)

Interface Type: RS-232 or RS-485/422, SDI-12
Formats: ASCII Text - polled or continuous
NMEA - continuous
SDI-12 - polled
RMYT - continuous
Baud Rates: 1200, 4800, 9600, 19200 and 38400
GENERAL
Output rate: 0.1to 10 Hz
Power Supply: 10 - 30 VDC,
7 mA typical, 80 mA max
Protection Class: IP66
EMC Compliance: FCC Class A digital device
IEC standard 61326-1
Dimensions: 23 cm high x 13.5 cm wide
Weight: 0.5 kg (1.1 1b)
Shipping Weight: 1.4 kg (3.1 Ib)

Operating Temperature: -40 - +60°C

91500-90(A)
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3.0 BEFORE INSTALLATION

4.0 INSTALLATION

3.0 UNPACKING THE ResponseONE

The ResponseONE comes in a custom shipping carton. Carefully
inspect the instrument when first unpacking and report any visible
damage to your YOUNG supplier. Be sure to retain the bird spikes
and orientation ring for use.

Ultrasonic wind sensor array
Junction box / wiring terminals
Sensor cable (ordered separately)
Mounting post clamp

Orientation ring

Bird spikes

1.
2.
3.
4.
5.
6.

Figure 3.0 ResponseONE Features

The ResponseONE arrives fully calibrated and ready to use. As
supplied, the sensor is configured as follows:

EACTORY DEFAULT CONFIGURATION

Protocol: RS-232 ASCII / RS-485 (Output Only)
Baud Rate: 9600

Wind Format: Polar

Wind Units: m/s, Degrees azimuth

Default connections are shown in APPENDIX A, FIGURE A1.
Other options are also described in APPENDIX A. These are
accomplished using the ResponseONE CONFIG program which
is available at www.youngusa.com. Note: Always connect and
bench test a complex system before installation in the field.

91500-90(A)

4.1 PLACEMENT

Proper instrument placement is important. Eddies from buildings,
trees, or other structures can influence measurements. Locate
the sensor well away from obstructions. As a general rule, air flow
around a structure is disturbed to 10 times the height of the structure
downwind and 1-1/2 times the height of the structure above the roof.

15H

—714_‘_7

10H |
OPEN, LEVEL GROUND

Fig 4.1 Wind Siting Considerations

4.2 MOUNTING AND ALIGNMENT

The ResponseONE mounts on standard 1-inch (IPS) pipe. This
is commonly available steel pipe with an outside diameter of 1.34
inches (34 mm). The mounting pipe should be installed securely in
a vertical orientation.

Most applications require aligning the wind sensor array to
geographic north (0 degrees). In this orientation the junction box
faces SOUTH (180 degrees). See the diagram in APPENDIX B for
details. Two methods are suggested below

4.21 ORIENTATIONUSINGBUILT-INELECTRONIC COMPASS.
Place ResponseONE sensor on mounting pipe, fully seating it on
the pipe and allowing for free rotation of the sensor. Connect cable
as indicated in APPENDIX A and apply power to the system. Rotate
the sensor 1-1/4 rotations (CW or CCW). With junction box cover
removed, locate and press and hold the “calibrate” button for 3
seconds; the indicator light will blink rapidly to indicate that calibration
mode is active (See Fig 4.2.1). Slowly rotate the sensor in the
opposite direction for 1-1/4 rotations (this will also serve to unwind
the cable around the mounting pipe). After completing the rotations,
press and hold the “calibrate” button again for 3 seconds; the indicator
will double blink. Tighten the mounting post band clamp to secure the
sensor. DO NOT OVER-TIGHTEN. The ResponseONE will output
correct wind direction data; the indicator will blink once per second.

To disable the compass, press and hold the button for one second.
The indictor light will no longer blink.

Important: Be sure to allow for magnetic declination in your
measurement. A declination value can be entered using the
ResponseONE CONFIG program or it can be compensated in the
data-logger program. Please note that declination may change if the
sensor is moved to a new location.

http://www.ngdc.noaa.gov/geomag-web/#declination
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CALIBRATE

BUTTON
ROTATE

1-1/4 TURNS

SENSOR CLAMP

— INDEX PIN IN NOTCH

G

aoo0000nnaanN

%

ORIENTATION RING

Fig 4.2.1 Orientation of Wind Sensor Using Electronic Compass

4.2.2 ORIENTATION USING KNOWN GEOGRAPHIC DATA
Obtain accurate geographic data for the installation site, this can be
a topographic map, graphical GPS map or detailed road map.

1 Place orientation ring over pipe with guide pin up.
2 Place sensor mounting post over pipe.

3 Using the transducers as a sighting aid, align the sensor
with a remote feature that represents the proper orientation
(Fig 4.2.2). After alignment, tighten the mounting post band
clamp to secure the position. DO NOT OVER-TIGHTEN.

4 Slide the orientation ring up so its guide pin is fully engaged
in the sensor mounting post notch (Fig 4.2.3). Tighten the
orientation ring band clamp to secure its position.

DO NOT OVER- TIGHTEN.

If the ResponseONE is later removed, the orientation ring will
preserve the sensor alignment.

or™
.

N

_—

Fig 4.2.2 Sighting of Wind Sensor using Geographic Feature

Fig 4.2.3 Proper Engagement of Orientation Ring with Sensor

4.3 WIRING CONNECTIONS

The ResponseONE is supplied with RS-232, RS-485 and SDI-12
signal capability. Please select the signal type desired and refer to
the appropriate WIRING CONNECTIONS diagram in APPENDIX A
for connecting the Response ONE to your serial device. Please note,
the ResponseONE is not equipped with analog outputs.

5.0 OPERATION

5.1 SERIAL OUTPUT FORMATS
The ResponseONE comes standard with the following serial output
formats:

Format/Protocol

ASCII Polled and Continuous
NMEA 0183 v3.0 Automatic

SDI-12 Polled SDI-12
RMYT RS-485

Detailed information about each protocol is in the following section.

Wiring Format

RS-232, RS-485
RS-232, RS-485

If you wish to change settings from the factory default values shown
in Section 3, this is easily done using the ResponseONE CONFIG
program described in Section 6.0.

91500-90(A)
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5.1.1 ASCII
ASCII output format provides continuous measurement data in text
format at any of the available baud rates.

The wind measurement in ASCII output appears either in POLAR
(default) or CARTESIAN UV format. With POLAR format, the wind
speed threshold and wind speed units are user-selectable. With
CARTESIAN the wind threshold is ignored and wind speed units
are always meters per second (m/s).

ASCII POLAR FORMAT
a www.ww ddd.d ss*cc<CR>

where:

a = Sensor address

WWW . WW = Wind speed

ddd.d = Wind direction

ss = Status code

* = Asterisk (ASCII 42)

cc = Checksum

<CR> = Carriage return (ASCII 13)

ASCII CARTESIAN (UV) FORMAT

a uu.uu vv.vv ss*cc<CR>

where:

a = Sensor address

tuu.uu = U-axis wind speed (m/s)
tvv.vv = V-axis wind speed (m/s)
ss = Status code

* = Asterisk (ASCII 42)

cc = Checksum

<CR> = Carriage return (ASCII 13)

CHECKSUM is a two-character hexadecimal value (in printable
ASCII format) generated by taking the exclusive-or of all characters
up to the asterisk. STATUS CODE shows a non-zero value when the
sensor cannot acquire sufficient samples or a measurement error has
occurred. See APPENDIX C for more information on status codes.

5.1.2 ASCII POLLED

ASCIl POLLED is like ASCII format described above except just
one serial output string is sent for each polling command received.
The polling command is Ma ! where 'a"' is the sensor address (valid
characters: 0-9, A-Z, a-z). The default address is '0' (ASCII 48).

5.1.3 RMYT

RMYT is a 6-byte binary data format sent at 9600 baud using RS-485
OUTPUT ONLY mode. It is for use with the YOUNG Model 06201
Wind Tracker.

5.1.4 NMEA

NMEA format provides continuous measurements in standard
NMEA marine sentences at 4800 baud. The ResponseONE must be
connected to a NMEA-capable device. Specific details of the NMEA
data string are below:

91500-90(A)

NMEA FORMAT
SWIMWV,ddd, R, www.w, u, A*cc<CR><LF>
where:
WI = Device type (weather instrument)
MWV = Wind direction and speed
ddd = Wind direction (degrees)
WWW . W = Wind speed
u = Wind speed units
S =mph
N = knots
K = kmph
M =m/s
A = Data status code: A=valid, V=invalid
* = Asterisk (ASCII 42)
cc = Checksum
<CR><LF> = Carriage return,Line feed (ASCII 13,10)

CHECKSUM is the two-character printable hexadecimal value
generated by taking the exclusive-or of all characters between '$'
and '*'.

5.2 SDI-12

SDI-12 stands for serial data interface at 1200 baud. lItis often used
to interface battery powered data recorders with microprocessor
based devices designed for environmental data acquisition. SDI-
12 is typically used when low power usage is required. The SDI-12
device normally remains in alow power, standby state until itis polled
at which time a measurement is sent. SDI-12 can effectively address
multiple sensors on the same cable.

5.2.1 SDI-12 MEASUREMENT COMMANDS

Model 91000 uses the SDI-12 (v1.3) serial communication protocol
to initiate measurements and set sensor operation parameters.
The default sensor address is 0 (zero), and can be changed to
any valid single-character value if needed. Additional details about
the SDI-12 protocol may be found at www.sdi-12.org.

After initial power-up with 12 VDC, the sensor is in a low-
power standby state with a quiescent current of 4.2 mA. Avalid and
properly addressed SDI-12 command wakes the sensor to initiate a
measurement, set or check operating parameters. After command
processing has finished, the sensor returns to the low-power standby
state.

SDI-12 'M' or 'C' commands initiate a measurement. The sensor
response message indicates the maximum time needed before
the measurement is ready, and data values will be available. The
maximum time ranges from 1 to 5 seconds depending on the Sample
Count.

If an 'M' command initiates a measurement, the sensor sends a
Service Request when the measurement is ready to be retrieved.
When the polling device receives the Service Request it then sends
a 'D' command to request measurement results from the sensor.
With 'C' commands, no Service Request is sent, and the polling
device must wait the full delay time before sending the 'D' command
to request the measurement.
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SDI-12 Measurement commands and responses are listed below.

COMMAND RESPONSE DESCRIPTION
aM! attts<CR><LF> Take a measurement
amC! attts<CR><LF> Take a measurement with CRC
checksum
ac! atttss<CR><LF> Take a concurrent measurement
acc! atttss<CR><LF> Take a concurrent measurement
with CRC checksum
aD0! a+www . ww+ddd . d<CRC><CR><LF> (Polar)
atuu.uutvv.vv<CRC><CR><LF> (Cartesian)
where:
a = Sensor address
ttt = Delay time (seconds)
s/ss = Number of samples to collect
WWW . WW = Wind speed (selected units)
ddd.d = Wind direction (degrees)
tuu.uu = U-axis wind speed (m/s)
tvv.vv = V-axis wind speed (m/s)
<CRC> = CRC checksum (only where requested)
<CR><LF> = Carriage return, line feed (ASCII 13, 10)

Wind data format depends on the sensor Output Format parameter
setting (Polar or Cartesian).

5.2.2 SDI-12 NON-MEASUREMENT COMMANDS
The SDI-12 protocol includes standard commands for identifying the
sensor and changing its address.

COMMAND RESPONSE DESCRIPTION
2! a<CR><LF> Address Query
al a<CR><LF> Acknowledge Active
at! al3 YOUNG C091000 vvvnnnnnn<CR><LFEF>
Send Identification
vvv = Firmware Version
nnnnnn = Serial Number
aAb! b<CR><LF> Change Address
a = Sensor address
b = New sensor address
av! a0000<CR><LF> Start Verification

5.2.3 EXTENDED COMMANDS

The SDI-12 command set may be customized with Extended
Commands to accommodate manufacturer settings and other
functions. Extended Commands are listed below. Where two
responses are shown, one is for a valid command, the other is for
an invalid (ERR) command.

COMMAND
aXxB!
aXFn!

RESPONSE DESCRIPTION
aXB, OK<CR><LF> Save parameter settings to flash.
aXF, F=n<CR><LF> n = Output Format code.
0 or 1 (Polar or Cartesian)
aXF,ERR F=0/1<CR><LF>

axPn! Parameter report, 4 reports needed for all parameters
aXPl, F=f, UW=uw, T=t, S=s, W=w, CE=ce<CR><LF>
a = Sensor address
f = Wind Format
uw = Polar wind speed units
1=mph
2=knots
3=km/h
4=m/s
t = Threshold, polar only (0-150 cm/s)
s = Sample count, internal (1-800)
w = Wait (seconds)
ce=Compass Enable

axP2,0D=od,M=m, CD=cd, PWR=v VDC<CR><LF>
od=WD Offset
m=WS Multiplier
cd=Compass Declination
v=Supply Voltage

aXPn,ERR n=1/2/3/4 ONLY<CR><LF>

axsnnn! nnn = Sample Count (001-800 samples)
aXS, S=nnn<CR><LF>

aXS,ERR S=001-800 ONLY<CR><LF>

nnnnn=WS multiplier x 10000 (00000 - 30000)
aXM, M\=nnnnn<CR><LF>
aXM, ERR M=00000-30000 ONLY<CR><LFEF>

nnn = Wind Speed Threshold (000 - 150 cm/s)
aXT, T=nnn<CR><LF>
aXT,ERR T=000-150 ONLY<CR><LF>

n = Wind Speed Units

(1=mph, 2=knots, 3=kmph, 4=m/s)

aXUW, UN=n<CR><LF>

aXUW,ERR UW=1/2/3/4 ONLY<CR><LEF>

+nnnn = Wind Direction Offset x 10 (-3600 to
3600) aX0D, OP=+nnnn<CR><LF>
aXOD,ERR OD=-3600 - +3600
ONLY<CR><LF>

aXMnnnnn!

aXTnnn!

aXUWn!

aXOoDtnnnn!

aXCEn! n = Compass Enable (0=Disable, 1=Enable)
aXCE, CE=n<CR><LF>

aXCE,ERR CE=0/1 ONLY<CR><LF>

nddmm = Declination (n=E/W/0,dd=DEG,
mm=MIN) axCD, CD=nddmm<CR><LF>
aXCD,ERR CD=nddmm n=E/W/0, dd=00-
90, mm=00-60 ONLY<CR><LF>

aXCDhnddmm!

IMPORTANT! PARAMETER CHANGES MUST BE STORED IN
FLASH MEMORY USING THE aXB! COMMAND OR THEY WILL
REVERT TO PREVIOUSLY STORED VALUES AT POWER UP.
The aXB! command may be sent after all changes have been
made, or not sent at all if the changes are temporary.

SAMPLE COUNT (aXSnnn!)

This command sets the number of internal samples used to
calculate the median measurement result. More internal samples
consume more power while providing greater immunity to conditions
like turbulent high-speed wind. Fewer samples consume less
power while providing less immunity to disruptive conditions.
Default setting is 100.

THRESHOLD (aXTnnn!)

Threshold sets the minimum wind speed needed before a new polar
wind direction is calculated. The default value is 25 cm/s (0.25 m/s). A
greater-than-zero threshold can help provide more meaningful scalar
wind direction averages. The threshold for Cartesian (UV) output
format is automatically zero regardless of this setting.

5.3 LOW POWER OPERATION

Average current consumption with default settings is about 7.5 mA.
This configuration uses minimal power and enables all features even
though they may not be used. This is suitable for many low power
applications.

To reduce current consumption further, additional strategies include
disabling unused outputs, using polled serial operation, increasing
the output interval, and limiting the sample count to the minimum
optimal number. Faster baud rates also reduce power by limiting
transmit duration.

91500-90(A)
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6.0 SETTING OUTPUTS AND OPERATING
PARAMETERS

6.1 SENSOR CONFIGURATION WITH ResponseONE CONFIG
PROGRAM (RECOMMENDED)

The YOUNG ResponseONE CONFIG program is available from the
factory web site: www.youngusa.com. It provides an easy method
for checking and configuring sensor operation. Install the program
on a Windows 7 or higher PC and follow instructions that appear
on the program screen to retrieve current sensor settings or send
new settings.

6.1.1 Opening the Program
After installing the program on your PC, click the desktop icon to open
the program. The following screen should appear:

L= [o [

[} ResponseONE CONFIG

file Commands Help

ResponseONE Serial Settings
Output Format Sensor Baud Rate
@ ASCIl 1200
ASCII Polled 4800
NMEA @ 9600
SD112 15200

7] RS-232 Enabled 1000
7] R5-485 Enabled
RS485 Mode

2| Output Interval

0 = Poll Address

Fuil Duplex
Half Duplexc
38400 @ Output Only

Wind Settings

Output Format 1.0000 5= Wind Speed Mutiplier Compass Enabled

® Polar (Speed, Direction) o5
Cattesian (U, V)

2| Wind Speed Threshold
= Magnetic Declination:
00 (c i aceat Direction  Degrees Minutes

0 %] Damping Factor None ~| [0

[m/s =] Wind Speed Units 16 =] SampleCount

Tempersture / Relative Humidity Sattings
[ v | Temperature Units 0.0

+| Relative Humidity Offset (%)

00 |5 Temperature Offset (C)

Barometric: Pressure Seftings

[hPa_+| Barometric Fressure Units 00 || Barometric Pressure Offset hPa)

Tipping Bucket Input Settings
Tipping Bucket Input Enabled

|  GeiParameters | [ Send Parameters

Fig 6.1 ResponseONE CONFIG program opening screen

If you are using the ResponseONE for the first time, the default
settings will appear. For reference these are:

EACTORY DEFAULT CONFIGURATION

Protocol: RS-232 ASCII / RS-485 (Output Only)
Baud Rate: 9600

Wind Format: Polar

Wind Units: m/s, Degrees azimuth

If these settings are correct for your application, then you may
proceed with operation of the device. If you wish to change any
settings, available options can be selected from menu items visible.
After changes are made, the ResponseONE CONFIG program
automatically saves the new settings in flash memory

6.2 SENSOR CONFIGURATION USING A GENERAL PURPOSE
COMMUNICATIONS PROGRAM

A general purpose text-based serial communications program like

HyperTerminal may be used to manually configure the sensor by

sending simple text commands. The following guidelines apply:

The YOUNG sensor and communication program must operate at
the same baud rate and be properly connected. Sensor RS-232
mode must be enabled. See the RS-232 wiring diagram, FIGURE
A1, in APPENDIX A.

Factory default sensor baud rate is 9600, Configure the serial
communications program for NO handshaking and 1 start, 8 data, 1
stop bit, no parity, no flow control.

The sensor must be in COMMAND MODE in order to set parameters.
Enter COMMAND MODE by sending three ESC characters (ASCII
27)in quick succession while the sensor is running. When the sensor
is in COMMAND MODE, it sends a ">' prompt character indicating
that it is ready to accept commands.

If the prompt does not appear after sending three indicating
characters, re-check wiring and communication program setup. If
the sensor baud rate is unknown, try sending the ESC characters
at each of the five available baud rates (1200, 4800, 9600, 19200
and 38400). It is also possible that sensor parameters have been
purposely configured to disable RS-232 mode. If this is the case, the
following method must be used.

In order to provide access under all conditions, the sensor always
begins operation at power up with serial communications setto 38400
baud and RS-232 connections enabled. Immediately after power up,
there is a short time window in which to send the ESC characters
and enter COMMAND MODE.

To use this feature, set your serial communication program baud rate
to 38400. Remove power then wait 5 seconds. Re-apply power to
the sensor. The sensor will transmit four asterisks immediately after
power up. After the asterisks appear, send three ESC characters.
The COMMAND MODE '>' prompt should appear. To do this
using ResponseONE CONFIG, connect the Response ONE to your
computer, open the program (make sure the correct serial port is
selected), then go to the 'COMMANDS' menu and select '"ACQUIRE
ResponseONE'.

A window will come up telling you that the serial port will be set to
38400 baud. Click 'OK' to continue. Then simply apply power to the
ResponseONE and the program will connect automatically.
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6.3 COMMAND OVERVIEW

After the '>' prompt appears, send ' 2?2 ' to display a list of available
commands. Send 'RPTV' to report current settings. (Note that some
values in the report are for factory settings and cannot be changed

by the user.)

Commands are case sensitive and the exact format must be used.
Forexample, the SET01nn command requires two digits for the serial
format code. If you send SET014 instead of SET0104 the sensor will
reject the command and indicate an error. End all commands with
a carriage return (ASCII 13). In HyperTerminal, do this by pressing

the ENTER key.

SET03nn

Where nn=12
48
96
19
38

Usage example:

>SET0338

SET04n
After receiving the carriage return, the sensor will evaluate the
command. Valid commands will be executed. Current settings can be Where n= 1
evaluated at any time by sending RPTV to get a new report. 2
3
IMPORTANT NOTE: 4
The YOUNG ResponseONE CONFIG program automatically Usage example:
saves all settings to flash memory when they are sent to the >SET044
sensor. Settings that are changed manually must be saved to
flash with the SET77 command. SET05a
COMMAND DESCRIPTION
SETO01nn Set output mode
SET02n Set output format Where a=
SETO03nn Set ba_lud rate _ Usage example:
SET04n Set wind speed units SSET052
SETO05a Set sensor address
SETO06nnn Set wind speed threshold SET06nnn
SETO7nnnnn Set wind speed multiplier
SETO08+nnnn Set direction offset
SET09dd Set damping factor
SET10nnnn Set output interval
SET12nnn Set sample count
SET13n Set wind output format Where nnn=
SET25n Turn compass on/off Usage example:
SET26nddmm Set compass declination SSET06025
SET77 Save settings
XX Operate mode SETO7nnnnn
RPTV Report current settings
?? Display command list
HELP Display command list
6.4 COMMAND DETAILS Where nnnnn=
COMMAND DESCRIPTION Usage example:
SETO01nn Enable RS-232 and RS-485 output modes. >SET0709909

Where nn=04

08

16

24
Usage example:
>SET0104

SET02n

Where n= 1

2

3

4

5
Usage example:
>SET022

Default value is 12

Enable RS-232

Enable RS-485 output only
Enable RS-485 half duplex
Enable RS-485 full duplex

Enables RS-232 only.
Set the serial output format. Default value is 2.

RMYT
ASCII

>SET0710023

SET08+nnnn

Where tnnnn=
Usage example:
>SET08-0012
>SET08+0005

ASCII POLLED SET09dd
NMEA
SDI-12
Sets outputto ASCII continuous. Note: If SDI-12
is selected, save settings (SET77) then power
must be cycled off, then on again to operate
Where dd=

properly. SDI-12 automatically sets baud rate
to 1200 and disables RS-232 and RS-485.
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Usage example:
>SET0905

Set the baud rate for RS-232/RS-485 serial
communication. Default value is 96. Note: Baud
rate must be the same as connected device.
1200 baud

4800 baud

9600 baud

19200 baud

38400 baud

Sets baud rate to 38400.

Set wind speed units (ASCII, ASCII POLLED, NMEA

and SDI-12). Default value is 4.
mph

knots

mph

m/s

Sets wind speed to m/s.

Set sensor address for ASCII POLLED and
SDI-12. Note: This is the address when
polling with the “aM!” command (SDI-12) and
‘Mal’ command (ASCII Polled) where 'a' is the
address. Default value is 0.

0-9, A-Z, or a-z

Sets polling address to number 2.

Set the wind speed threshold. Minimizes erratic
wind direction indications at very low wind
speeds. In polar mode, this allows the sensor
output to mimic a mechanical wind vane that
retains its orientation when there is no wind.
Default value is 25.

000-150 cm/s

Sets wind speed threshold to 25 cm/s.

Set wind speed multiplier. Value is x10000. All
wind speed measurements are multiplied by this
parameter. Default value is 10000 for a multiplier
of 1.0000.

00000-30000

Sets multiplier to 0.9909
Sets multiplier to 1.0023

Set wind direction offset. Value is degrees x10
and may be positive or negative. Wind direction
is always re-scaled to a 0-360 range after offset
is applied. Default value is 00000.

-3600 to +3600

Offsets wind direction reading by -1.2 degrees
Offsets wind direction reading by +0.5 degrees

Set damping factor. Default value is 00. This
means no damping is applied. High damping
values at long output intervals can slow the rate
at which indicated wind values change. Wind
measurement outputs are damped using the
following formula:

Sdamped = [(dd-1) * Sdamped + Ssample] / dd
Damping factor (00-99)

Sdamped = New or last damped wind speed
Ssample = New wind speed

Sets damping factor to 5 (Note: Damping
factor only applies to wind reading.)

Continued on next page...
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SET10nnnn Set output interval. Sets the time interval
between measurements in one millisecond
increments. Lower values increase power
consumption when continuous measurements
are taken. Default is 1000.

Where nnnn= 0000-9999

Usage example:

>SET101000  Sets output interval to 1000 milliseconds
(1 second) (Note: If output interval is set
too low, the ResponseONE will automatically
calculate the minimum output interval.)

SET12nnn Set sample count. The rate at which the sensor
internally takes complete sonic wind samples
is greater than 200 times per second. This
command sets the number of internal samples
used to calculate the median measurement
result. Default is 100.

Where nnn=  000-800

Usage example:

>SET12016 Sets sample count to 16.
More internal samples consume more power
while providing greater immunity to conditions
like turbulent high-speed wind. Fewer samples
consume less power while providing less
immunity todisruptive conditions. Thiscommand
interacts with the OUTPUT INTERVAL setting.
More samples may require a longer output
interval.

SET13n Set ASCII output format. Determines whether
ASCIland ASCII POLLED serial outputs provide
wind data in either Polar (speed and direction)
or Cartesian (UV) form. Default is Polar.

Where n= 0 Polar
1 Cartesian (UV)
Usage example:

>SET130 Sets output format to polar.
SET25n Turn compass on or off. Default is 0.
Where n= 0 Off
1 On
Usage example:
>SET251 Turns compass on. Note: This command should

only be used if the sensor has been calibrated at
current location. Calibration automatically turns
on compass.

SET26nddmm Set compass (magnetic) declination.
Magnetic declination is the angle
between magnetic north and true north.

Where n= E, W, or0 (East, West, or none)
dd= 00 to 90 degrees
mm= 00 to 60 minutes

Usage example:
>SET26W0606 Set declination to West 6° 6’ (zip code 49686)

SET77 Save all settings to non-volatile memory. Any
settings which have not been saved will be
lost when power is removed. Saved settings
are loaded at power up. This command may
be used any time the sensor is in COMMAND
MODE. Note: ResponseONE CONFIG
program automatically sends this command
when <Send Parameters> button is pressed.

XX Returns the sensor to OPERATE MODE
RPTV Report current settings

?? Display command list

HELP Display command list

91500-90(A
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7.0 EXAMPLE SETTINGS

9.0 WARRANTY

Suggested settings. Not all possible setting combinations are shown.
The ResponseONE CONFIG program is recommended for changing
setup parameters. See wiring diagrams for jumper settings.

7.1 FACTORY DEFAULT

RS-232 Enabled
RS-485 (Output Only) Enabled
Serial Output Format: ASCII
Output Interval 1000
Sample Count: 100

7.2 MINIMUM POWER
RS-232 Enabled
RS-485 Disabled
Serial Output Format: ASCII
Output Interval 1000
Sample Count: 16

7.3 HIGH WIND
Output Delay: 1000
Sample Count: 200

AVERAGE CURRENT DRAW AT 12V

Average
Output Sample Baud Rate Current Draw
Output Format Interval Count (bps) (mA)
SDI-12 (polled) 5 m!nutes 16 1200 4.5
5 minutes 100 1200 4.5
ASCII 1 second 16 9600 8.4
1 second 100 38400 20.7
ASCII Polled 5 minutes 16 9600 5.8
NMEA 1 second 16 4800 7.4
1 second 50 4800 12.4
RMYT 0.25 second 16 9600 15.6
1 second 200 9600 34.2

8.0 EMC COMPLIANCE

This device complies with Part 15 of the FCC Rules. Operation
is subject to the following two conditions: (1) this device may not
cause harmful interference, and (2) this device must accept any
interference received, including interference that may cause
undesired operation.

This equipment has been tested and found to comply with the
limits for a Class A digital device, pursuant to part 15 of the FCC
Rules. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and
can radiate radio frequency energy and, if not installed and used
in accordance with the instruction manual, may cause harmful
interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which
case the user will be required to correct the interference at his own
expense.

This ISM device complies with Canadian ICES-001.
Cet appareil ISM est conforme a la norme NMB-001 du Canada.

EN55011/CISPR 11, Group 1, Class B device.

Class B equipment is suitable for use in domestic establishments
and in establishments directly connected to a low voltage power
supply network which supplies buildings used for domestic
purposes.

This product is warranted to be free of defects in materials and
construction for a period of 12 months from date of initial purchase.
Liability is limited to repair or replacement of the defective item. A copy
of the warranty policy may be obtained from R. M. Young Company.

10.0 CE COMPLIANCE

This product has been tested and complies with European
CE requirements for the EMC Directive. Please note that shielded
cable must be used.

91500-90(A)
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[ APPENDIX A: WIRING CONNECTIONS

Figure A1: RS-232 SERIAL CONNECTION

SETTINGS

Output Mode:  RS-232

Output Format:  ASCII, ASCII POLLED, or NMEA
Baud Rate: 1200, 4800, 9600, 19200 or 38400

o o o o

. ) Set connected device baud rate to match ResponseONE.
Serial Device 1 start bit, 8 data bits, no parity, 1 stop bit, no flow control.

Use shielded cable. Connect cable shield to earth ground as shown.
(Color code is for Young 18446 cable)

Earth Ground

5 32
Typical DB-9 09 QO
Rs-232 Connection | @ \[e ofo|e @| zsol IOl Q)
Yim 9
A—— WHT A el ©
: 1 GRN : i RX.A |E @
i |— &Ry h ref (T ©
Supply Voltage 10-30 VDC (+) — RED — ok ) Q)
80mA max ) Y BLK Y PR ([ ©)
| | o ©
Earth Ground —
Figure A2: RS-485/RS-422 SERIAL CONNECTION - FULL DUPLEX
SETTINGS
Output Mode:  RS-485 Full Duplex
Output Format:  ASCII, ASCII POLLED, or NMEA
—— Baud Rate: 1200, 4800, 9600, 19200 or 38400
: : Set serial device baud rate to match ResponseONE.
Serial Device 1 start bit, 8 data bits, no parity, 1 stop bit, no flow control.
Use shielded cable. Connect cable shield to earth ground as shown.
(Color code is for Young 18660 Cable)
Sensor TX (Z Inverted signal) I\ WHT ‘\ zspl ([T @
1
Sensor TX (Y Non-inverted signal) . BLU ,’ } v ©
Sensor RX (B Inverted signal) GRN L . x8 |[[J @
1
Sensor RX (A Non-inverted signal) — ORG I RxA ([T @
Signal Reference BRN : rRer (I ©
Supply Voltage 10-30 VDG~ (+) T RED 1 l +PWRE %
80mA max ) i BLK "
Y eartHonD [ ©)

P2
JUMPER

SDI
z
B
A

TX
RX

P2
JUMPER

SDI[= =
z
B
A
X
RX
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APPENDIX A: WIRING CONNECTIONS

Figure A3: RS-485/RS-422 SERIAL CONNECTION - HALF DUPLEX

oo

SETTINGS
Output Mode:  RS-485 Half Duplex
Output Format:  ASCII, ASCII POLLED, or NMEA
—— Baud Rate: 1200, 4800, 9600, 19200 or 38400
. : Set serial device baud rate to match ResponseONE.
Serial Device 1 start bit, 8 data bits, no parity, 1 stop bit, no flow control.
Use shielded cable. Connect cable shield to earth ground as shown.
(Color code is for Young 18446 Cable)
Sensor TX/RX (Inverted signal) .,\. WHT \ 280! |[TT]
1
Sensor TX/RX (Non-inverted signal) " GRN ,' } v
1
- : ' | TXB |E
' I I rRxA (I
Signal Reference BRN - ReF |
1
' +PWR
Supply Voltage 10-30 VDG~ (*) T RED I I i %
L] -
80mA max ) BLK
T Y earmon Il

Earth Ground

Figure A4: RS-485/RS-422 SERIAL CONNECTION - OUTPUT ONLY

SETTINGS

Output Mode: ~ RS-485 Output Only

Output Format:  ASCII, or NMEA
— Baud Rate:

Serial Device

1200, 4800, 9600, 19200 or 38400

Set serial device baud rate to match ResponseONE.

1 start bit, 8 data bits, no parity, 1 stop bit, no flow control.

Use shielded cable. Connect cable shield to earth ground as shown.

(Color code is for Young 18446 Cable)

Sensor TX (Z Inverted signal) I\. WHT \ z.sDI
1
Sensor TX (Y Non-inverted signal) . GRN l' } Y
o TX.B
1 1
' | I RXA
1
Signal Reference BRN ] REF
1
v, +
Supply Voltage 10-30 VDG~ (*) T RED ] Ex:
1 |
80mA max ) ' BLK

Earth Ground —

EEEEEIEIEIE

eIl retelelere

P2
JUMPER

SDIfa =
z
B
A
X
RX

P2

JUMPER
SDI [a =
z

B ==z
A ezl
X |8 2]
RX a e

Page 11

91500-90(A)




APPENDIX A: WIRING CONNECTIONS

Figure A5: SDI-12 SERIAL CONNECTION

Use shielded cable.

o o o o

Connect cable shield to earth ground as shown.

SDI-12
Serial Device
To SDI-12 Data Recorder ,Al GRN .A| Z.SDI |
1 'y Y |
r ! TX.B |
| | | | RXA (I
1 ! REF (I
Supply Voltage 10-30 VDC ( +) : * RED 1 " +PWR |
Y -PWR

(80 mA Max) (-) _Y_ BLK

Earth Ground

EARTH GND |

Figure A6: RS-485 SERIAL CONNECTION - FULL DUPLEX

SETTINGS
|:| Output Mode: ~ RS-485 Full Duplex
—_— Output Format:  ASCII, ASCII POLLED, or NMEA
qép — Baud Rate: 1200, 4800, 9600, 19200 or 38400
Set 26800 Translator baud rate to match ResponseONE.
Model 26800
Translator Use shielded cable. Connect cable shield to earth ground as shown.

(Color code is for Young 18660 cable)

s s I s B s B s s s B s s s

- Sensor

o o — —T"
— XY BLU : Y [
. RXB GRN TX.B (I
RX A ORG RX.A |ID
- SIG Ref BRN - REF |0

T ,' RED T " 'mg
SHIELD Y o Y earmHoND |

P2
JUMPER

SDI

Z[s s
B 1
A 1

TX [= ]

RX [« =

P2
JUMPER
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APPENDIX A: WIRING CONNECTIONS
Figure A7: 06201 WIND TRACKER
SETTINGS
Output Mode:  RS-485 Output Only
Output Format: RMYT
Baud Rate: 9600
] | These are the default sensor settings as shipped unless otherwise requested.
Use shielded cable. Connect cable shield to earth ground as shown.
(Color code is for Young 18446 Cable)
ALARM V OUT & o
oo wYwoLh E =
=Ss=====c+h
EEEEEEEEEF
EEEEEEEF -
oonaouwLm<
z xzzld
o W x | ,A| WHT ,"l JUMPER
T GRN T SDI[s s
| | 2 B
=3 — BRN — — —
Earth '”' RED " " '|"6)\( ..
Ground v BLK Vv RX
Figure A8: 06206 MARINE WIND TRACKER
SETTINGS
Output Mode:  RS-485 Output Only
Output Format: NMEA
Baud Rate: 4800
—7: Use shielded cable. Connect cable shield
to earth ground as shown.
(Color code is for Young 18446 Cable)
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( APPENDIX B:

SENSOR ORIENTATION AND DIMENSIONS

EXAMPLE:
"WIND AT 45°"

270 -90°

180°
POLAR
(WIND SPEED, WIND DIRECTION)

+V m/s
"WIND FROM NORTH"

JUNCTION
BOX

fe—— @135 mm

220 mm
—— +Um/s
"WIND FROM EAST" }—
MOUNTING llmlﬂ
wormron  LEH
80 mm 7
CARTESIAN P g
U,v)
ORlENTATIONJ *

Note:
Install unit vertically as shown to
avoid moisture damage to circuitry.

RING

Mounting:
Standard 1-inch (IPS) pipe.
OD 1.34" (d 34 mm)

91500-90(A)
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( APPENDIX C: TROUBLESHOOTING )

Problem

Solution

No Output

» Check input voltage at sensor (10 — 30 VDC).

» Check wiring connections.

 Verify serial settings (baud rate, 1 stop bit, 8 data bits, no parity, no flow control).

* ‘Acquire’ the sensor with the ResponseONE CONFIG program (see section 6.2)

and verify setup mode.

One-way
communication

« Check wiring connections.
* ‘Acquire’ the sensor with the ResponseONE CONFIG program (see section 6.2).
» Change output mode to RS-485 full or half duplex, or RS-232.

Status codes
other than 00
appear

» Status codes other than 00 (or ‘A’ in NMEA mode) mean there is an error. See

‘Status Codes’ section for details.

No response to
poll command

» Check power supply.

» Check wiring connections.

 Verify serial settings (baud rate, 1 stop bit, 8 data bits, no parity, no flow control).

» Verify sensor address (if the sensor’s address is ‘0’, then the poll command is ‘OM!’

* ‘Acquire’ the sensor with the ResponseONE CONFIG program (see section 6.2)

in SDI-12 mode and 'MO0! in ASCII Polled mode.).

and verify setup mode.

Direction is
incorrect

 If compass is off, make sure junction box is facing south.
* ‘Acquire’ the sensor with the ResponseONE CONFIG program (see section

» Turn compass on and calibrate if needed.

6.2) and verify settings. Enable and calibrate compass if needed, enter compass
declination, and set the wind direction offset (default is 0000).

Status codes for ASCII output are hex values added together before output (a status code of 03 would be a
code of 01 and 02). NMEA only allows for ‘acceptable’ or ‘void’ data. SDI-12 does not show a status code.

Status Code Meaning
00 Valid data
01 Transducer path A blocked or dirty, clear blockage and clean transducers
02 Transducer path B blocked or dirty, clear blockage and clean transducers
04 Transducer path C blocked or dirty, clear blockage and clean transducers
A NMEA data acceptable (NMEA wind data only)
\% NMEA data void (NMEA wind data only)

J

91500-90(A)
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1 FOREWORD

Thank you for purchasing the WindSonic manufactured by Gill Instruments Limited. The
unit has no customer serviceable parts and requires no calibration or maintenance. To
achieve optimum performance we recommend that you read the whole of this manual before
proceeding with use. Do NOT remove black “rubber” transducer caps.

Gill products are in continuous development and therefore specifications may be subject to
change and design improvements without prior notice.

The information contained in this manual remains the property of Gill Instruments and
should not be copied or reproduced for commercial gain.

2 INTRODUCTION

The Gill WindSonic wind sensor is a very robust, lightweight unit with no moving parts,
outputting wind speed and direction. The units of wind speed, output rate and formats are all
user selectable.

The WindSonic can be used in conjunction with a PC, data logger or other device, provided
it is compatible with one of the standard communication formats provided by the
WindSonic.

WindSonic (option 2 or 3 only) is designed to connect directly to the Gill WindDisplay unit
to provide a complete wind speed direction system.

WindSonic (options 1, 2 and 3) may be configured using Wind software which is available,
free of charge, from the Gill website www.gillinstruments.com. The output message format
can be configured in Gill format, in Polar or UV (2-axis) format, and to either Polled
(requested by host system) or Continuous output. Alternatively, it can be configured in
NMEA (0183 Version 3). These are described in Section 9 MESSAGE FORMATS.

WindSonic (option 4) SDI-12 may not be re-configured in any Gill output format and format
is SDI-12 (V1.3) and described in Section 14 SDI-12 COMMANDS.

3 FAST TRACK SET-UP

If you are in a hurry to try out the WindSonic (options 1, 2 or 3) and are familiar with Gill
equipment and coupling to a PC using RS232, go to the following sections:

» Section 7 INSTALLATION
» Section 9 MESSAGE FORMATS
» Section 10 CONFIGURING

After you have successfully set up the WindSonic, we strongly advise that you then go back
and read the rest of the manual to ensure that you get the best results from the WindSonic.
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4 PRINCIPLE OF OPERATION

The WindSonic measures the times taken for an ultrasonic pulse of sound to travel from the
North transducer to the South transducer, and compares it with the time for a pulse to travel
from S to N transducer. Likewise times are compared between West and East, and E and W
transducer.

If, for example, a North wind is blowing, then the time taken for the pulse to travel from N
to S will be faster than from S to N, whereas the W to E, and E to W times will be the same.
The wind speed and direction can then be calculated from the differences in the times of
flight on each axis. This calculation is independent of factors such as temperature.

TIME OF FLIGHT THEORY
L |

- 7

TRANSDUCER TRANSDUCER

\ —

CONTROL SYSTEM
T,) = L And | = L
- cC+V
Therefore
p_L[1a) Lt
2|1 T, 2|71,

L = Distance between transducer faces
C=Speed of sound

V = Velocity of gas flow

T1 = Transit time of ultrasound

T2 =Transit time of ultrasound

Figure 1 Time of Flight details
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— 2

NORTH MARKER ARROWS

/
N

Figure 2 Compass Points
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5 SPECIFICATION

This Specification relates to WindSonic Option 1, 2 and 3 WindSonic Sensors fitted
with a Red Tab and WindSonic 75 Option 1, 2 and 3 fitted with an Orange tab (fitted
adjacent to the North Marker arrow).

Output
Units of measure

Metres/second (m/s),  Knots,
Kilometres per hour (kph),

Miles per hour (mph),

Feet per minute (fom)

Output frequency 0.25, 0.5, 1, 2, or 4 outputs per second
Digital Analogue
Polar - Speed and Direction Polar - Speed and Direction
Parameters UV -2 axis, signed Speed UV - U Speed and U Polarity
NMEA Speed and Direction NMEA — Speed and Direction
Tunnel - U speed & U Polarity Tunnel - U Speed & U Polarity
Wind Speed 0-5m/s, 0 —10m/s, 0 — 20m/s,
Range 0 — 60m/s WindSonic 0 — 30m/s, 0-40m/s, 0 — 50m/s,
0 - 75m/s WindSonic 75 0 — 60m/s, 0-80m/s.
Accuracy +2% (at 12m/s) +2% (at 12m/s)
Resolution 0.01 m/s 10 bits
Wind Direction
Range 0 -359° 0-359°

Accuracy
Resolution

Or 0 - 539° (Wraparound mode)
+2° (at 12mfs) +2° (at 12m/s)
1° 1°

Analogue output
formats (not
Windsonic 75)

0-5v + 1% of full scale N.B. Analogue output impedance = 1KQ (V out)
4-20mA Load resistance between the Analogue outputs (Pins 8 & 9) and Signal
0-20mA Ground (Pin 1) must be <= 300 ohms, including cable resistance.
Digital output
formats
Gill Continuous or Polled (output on request by host system)

Polar (Speed and Direction) or UV (2 axis, signed Speed)
Marine —- NMEA NMEA 0183 version 3

Communication
formats

WindSonic Option 1
WindSonic Option 2
WindSonic Option 3
Baud Rate

RS232

RS232, RS422, RS485 (2 wire Point to Point)

RS232, RS422, RS485 (2 wire Point to Point), and Analogue
2400, 4800, 9600, 19200, 38400 Baud Rates

Anemometer status

Status OK and Error codes included in output message
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Environmental
Moisture protection

1P66

Temperature Operating -35°C to +70°C Storage -40°C to +80°C
Humidity Operating <5% to 100%

EMC EN 61326

Standards Manufactured within 1SO9001: 2008 quality system

Power requirement

530V DC Option 1 and 2 units (WindSonic).

7 30V DC. Option 3 units (WindSonic).

Current drain depends on variant i.e. RS232 approximately 9mA rising
to 44mA for Analogue variant.

Lowest power consumption is obtained with the following
configuration: -

M2, P20, B3, S9 (approximately 5.5mA at 12v).

12 - 30 V DC Option 1, 2and 3 units (WindSonic 75).
Current drain i.e. RS232 approximately 13mA at 12v dc.

Mechanical
Size / weight
Mounting
Material

142mm diameter x 163mm 0.5kg
Pipe mounting 1.75 inches (44.45mm) diameter
External - Acrylate Styrene Acrylonitrile, Polycarbonate blend.

The Specification for the Option 4 SDI-12 unit is detailed in Section 14.
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6 PRE-INSTALLATION
6.1Equipment supplied

Item Quantity
WindSonic 1
Connector and Mounting Screws comprising:-
9 Way connector 1
Connector Contacts 9
Sealing Gland 1
Sealing Washer 1
Washer shake proof 3
Screws — M5 stainless steel 3
User Manual, Wind and WindView Software on the CD 1

Wind and WindView software is available free of charge from the Gill website —
http://gillinstruments.com/main/software.html

6.1.1 WindSonic Part Numbers

1405-PK-021 Black WindSonic Option 1 — RS 232 output only
1405-PK-068 White WindSonic Option 1 — RS 232 output only
1405-PK-038 Black WindSonic Option 2 — RS 232, 422 & 485 (point to point) output
1405-PK-072 White WindSonic Option 2 — RS 232, 422 & 485 (point to point) output
1405-PK-040 Black WindSonic Option 3 — RS 232, 422, 485 p to p & analogue output
1405-PK-073 White WindSonic Option 3 — RS 232, 422, 485 p to p & analogue output
1405-PK-100 Black WindSonic Option 4 — SDI-12 output only
1405-PK-110 White WindSonic Option 4 — SDI-12 output only
1405-PK-400 Black WindSonic 75 Option 1- RS232 output only
1405-PK-420 Black WindSonic 75 Option 2 RS 232, 422 & 485 (point to point) output
1405-PK-430 Black WindSonic 75 Option 3 RS 232, 422 & 485 p to p & analogue op.
Optional extras:
Item Part No

Cable 4 Pair, twisted and shielded 24 AWG 026-03156
Cable 3 Pair, twisted and shielded 24AWG 026-02660
Cable 15 metres (4 twisted pairs (seven contact wires), shielded 1405-10-080
24AWG — Seven Connector pins attached to one end and eight
stripped wires the other).

1405-PK-069
WindSonic connector (1 supplied as standard see above)

1405-30-056
WindSonic Support Tube 0.5 metre (Aluminium)
Bracket for mounting to a Pole, includes a WindSonic Adaptor 1771-PK-115

10
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6.2Packaging

Whilst the WindSonic is being moved to its installation site, the unit should be kept in its
inner packaging. All the packaging should be retained for use if the unit has to be returned at
any time, or if a self-test is performed.

6.3Installation requirements
Host system - One of the following:

» PC fitted with a suitable interface to match the chosen communication format
(RS232, RS422, or RS485 (point to point), compatible with the WindSonic option
selected,
and a suitable Terminal Emulation software package. For example HyperTerminal for
Windows or Wind Software that is available from the Gill website at
http://gillinstruments.com/main/software.html.

» Gill WindDisplay (WindSonic option 2 or 3 only).
» Other equipment with input/output compatibility to the WindSonic Option selected.
For example, Data loggers.
Cable - To connect between the WindSonic and the host system
See Section 7.3.1 Cable type for cable specification.
» There are restrictions on the maximum cable lengths for correct operation.
» The cable should be routed up the inside of the mounting tube.
Mounting tube (e.g. 0.5 metre long Gill part 1405-30-056)

» Standard tube 1.75 inches (44.45mm) Outside Diameter x 3mm wall thickness. Note it is
important that the correct diameter tube is used to prevent damage to the
WindSonic lower moulding when tightening the screws.

See Figure 3, Alignment & Mounting Details on page 26.
» For non-hostile environments, Aluminium tube can be used.

» For hostile environments, you should select a material suitable for the intended
environment. For example, stainless steel 316 for marine use.

Mounting Bracket (Gill Part 1771-PK-115)

@30 - 58mm (1272237

216 5mm (857 B18mm 247 |

271 Gmm (1077

11
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6.4Cable Assembly
Preparation.
Open the pack of parts provided with the WindSonic or as part 1405-PK-069.

Note that the connector supplies the correct strain relief for cables with an outside diameter
of 6-12mm).

Trim back the screened cable outer and screen sleeves 40mm.
Trim back the screen drain wires flush with the outer sleeve.
Strip back the connection wires by 5mm.

%\Screen Twisted Pair Cable

5 mm —»‘ |—
- 40 mm

Soldering Contacts.

Note that the supplied size 20 contacts are suitable for wire gauges 20 AWG to 24 AWG.
Tin solder the stripped wires.

Solder the contact pins to the wires.

Screen drain wires cut flush

>

Crimping Contacts.

Note that the supplied size 20 contacts are suitable for wire gauges 20 AWG to 24 AWG.
Example crimp tools are:-

Daniels Manufacturing Corporation Tool AF8 and Turret TH1A.
https://www.dmctools.com/oscar/catalogue/af8-thla 276/

or

Astro Tool Corporation Crimp tool 615708 and Turret 615709.
https://www.astrotool.com/615708-m22520-1-01-direct-equivalent-to-dmc-af8
https://www.astrotool.com/615709-m22520-1-02-astro-tool-turret-head-thla

Lightly twist the stripped wires (do not solder the wires).

Insert the wire into the supplied contact barrel and ensure that it can be seen through the
contact inspection hole.

With the crimp tool fully open place the contact and wire into the crimp tool barrel.
Fully close the crimp tool allowing it to re-open on its own.
Visibly check that the wire is visible through the inspection hole.

12
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Connector Assembly.
Put the parts on the cable in the order as shown below.

e ————

Whilst squeezing the red retainer in the direction of ARROWS A, pull in the direction of
ARROW B.

A A
—»'4—

B —

Your connector should now resemble the connector in the picture below.

Insert each contact pin until you feel a slight click. If you have inserted the contact into the
incorrect hole it can be removed at this point by simply pulling it out. Please note there will
be some resistance.

Rear View of Connector

13
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Continue to insert all of the contacts you require. Once all of the contacts are inserted push
the red retainer into place. NB. The retainer can only be pushed back into place if the
contacts are fully engaged.

Fit the connector to the WindSonic so that you can finish assembling the connector.

Screw the back shell onto the connector until it is fully in place. Please note that the final
rotations can be slightly stiff.
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Now screw the next part of the connector into place.

Now screw the cable-clamping nut into place.

The connector can now be removed from the WindSonic.
NOTE: To disassemble the connector, reverse this procedure.

Spares.
For spares purposes the complete WindSonic Souriau Clipper connector comprises of:-

9 way Connector CL1F1201.
Connector female contact CM10SC10MQ (size 20 contact).

Sealing Gland Clipper sizel CL101021 (suitable for cables 6-12mm outer diameter).
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7 INSTALLATION

Do NOT remove the black “rubber” transducer caps. Warranty is void if the coloured
security seal is damaged or removed.

7.1Installation Guidelines

The WindSonic has been designed to meet and exceed the stringent standards listed in its
specification. Operating in diverse environments all over the world, WindSonic requires no
calibration and adjustment whatsoever.

As with any sophisticated electronics, good engineering practice should be followed to
ensure correct operation.

e  Always check the installation to ensure the WindSonic is not affected by other
equipment operating locally, which may not conform to current standards, e.g.
radio/radar transmitters, boat engines, generators etc.

Guidelines —

o Avoid mounting in the plane of any radar scanner — a vertical separation
of at least 2m should be achieved.

o Radio transmitting antennas, the following minimum separations (all
round) are suggested

=  VHFIMM-1m
=  MF/HF-5m
= Satcom —5m (avoid likely lines of sight)

e  Use cables recommended by Gill. If cables are cut and re-connected incorrectly
(perhaps in a junction box) then EMC performance may be compromised if cable
screen integrity is not maintained.

e  Earth loops should not be created — wire the system in accordance with the
installation guidelines.
e  Ensure the power supply operates to the WindSonic specification at all times.

Avoid turbulence caused by surrounding structures that will affect the accuracy of the
WindSonic such as trees, masts and buildings. Ideally sensors should be mounted on the
prevailing wind side of the site.

The WMO make the following recommendations:

e  The standard exposure of wind instruments over level open terrain is 10m above the
ground. Open terrain is defined as an area where the distance between the sensor and
any obstruction is at least 10 times the height of the obstruction.

If mounting on a building then theoretically the sensor should be mounted at a height of 1.5
times the height of the building.

If the sensor is to be mounted on a mast boom, part way up a tower or mast, then the boom
should be at least twice as long as the minimum diameter or diagonal of the tower. The
boom should be positioned on the prevailing wind side of the tower.

16
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7.2Bench system test

Note: Prior to physically mounting the WindSonic in its final location, we
strongly recommend that a bench system test is carried out to confirm the
system is configured correctly, is fully functional and electrically
compatible with the selected host system and cabling (preferably utilising
the final cable length). The required data format, units, output rate, and
other options should also all be set up at this stage.

7.3Electrical
7.3.1 Cable

Cable type

A RS422 compatible cable should be used, with the number of twisted pairs matching the
application.

Generic description — Twisted pairs with drain wire, screened with aluminised tape,
with an overall PVC sheath of 6mm-12mm outer diameter. Wire size 7/0.2mm (24 AWG).

The table shows some suitable manufacturers’ references; other manufacturers’ equivalents
can be used.

Batt
- ; Gill ref. Belden ref. | electronics
Application | No. of pairs ref.
24 AWG 24 AWG
24 AWG

WindDisplay 2 - 9729 -
RS 232 3 026-02660 9730 91030
RS 422 4 026-03156 9728 91199

17
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Cable length

The maximum cable length is dependent on the chosen communication format (RS232,
RS422 or RS485 (point to point), the baud rate, and, to a lesser extent, on the cable type and
the local electrical ‘noise’ level.

The table shows the typical maximum lengths at the given baud rates, using the

recommended cable. If any problems of data corruption etc. are experienced, then a slower
baud rate should be used. Alternatively, a thicker or higher specification cable can be tried.

Wlndgonlc Communication format Baud rate Max. cable length
Option
Option 1,2and 3 | RS232 9600 6.5 m (20 ft)
Option 2 and 3 RS_422 or RS485 point to 9600 1 km (3200 ft)
point
Analogue — Voltage o/p N/A 6.5 m (20 ft)
Option 3 Analogue — Current o/p N/A Resistance dependent
(max 300 Q)

7.3.2 Power supply

WindSonic Option 1 and 2 Units; Require a DC supply of between 5V — 30 V DC (30V DC
max).

WindSonic Option 3 Units; Require a DC supply of between 7V— 30V DC (30V DC
max).

WindSonic current drain depends on variant i.e. Option 1, RS232 approximately 9mA at 12v
dc rising to 44mA for Analogue variant.

Lowest power consumption is obtained with the following configuration: -
M2, P20, B3, S9 (approximately 5.5mA at 12v).

WindSonic 75 Option 1, 2 and 3 Units;  Require a DC supply of between 12V — 30 V
DC (30V DC max).

WindSonic 75 Option 1 and 2 current drain is typically approximately 13mA at 12v dc.

18
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7.4Connecting to a PC using RS232 (Option 1 Sensor)

Notes

1. The cable length for reliable operation is limited to 6.5m (20ft).
(See Section 7.3.1 Cable length.)

2. For longer cable runs, we recommend using the WindSonic configured with RS422
output, and a RS422/232 converter at the PC.

3. Wiring connections below are not applicable to WindSonic Options 2 and 3 set for

RS232 operation.
WindSonic Typical PC or RS232 to USB
9 Wav circul " Converter Serial Port
ay circular connector 9 Way ‘D’ Connector
Signal names ol Cable - 3 twisted Signal names Pin no's
pairs
TXD 5 /_ RXD 2
RXD 7 —7 TXD 3
Signal 1 £~ .
Ground _// Signal Ground 5
Do NOT N/A Screen and drain Chassis N/A
connect wires ground
at this end
V supply - 2 /— - DC Power supply
/ (See Para 7.3.2)
V supply + 3 _/ +

Default Settings

The WindSonic Option 1 unit is factory configured with the following default settings:

M2, U1, O1, L1, P1, B3, H1, NQ, F1, E3, T1, S4, C2, GO, K50,
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7.5Connecting WindSonic Option 2 or 3 set for default
RS422 to a PC using an RS232 Safe Mode Connection.

=

WindSonic PC
9 Way circular connector Typical 9 Way ‘D’ Connector
Signal names AN, Cable‘;a?rts\msted Signal names Pin no's
TXD 5 /_ RXD 2
RXD 7 —7 TXD 3
Signal r .
Ground 1 _// Signal Ground 5
Do NOT N/A Screen and drain Chassis N/A
connect wires ground
at this end
V supply + 2 /’ + DC Power supply
V supply - 3 7 - (See Para 7.3.2)

Connect the Option 2 or 3 WindSonic as per the above connection diagram.

2. With WindSonic power off, set up a HyperTerminal connection as per Page 46 but
with the Baud rate set to 19200 (this can be at variance with the original
WindSonic Baud rate setting).

3. Hold down the * character (shift 8) and then apply power to the WindSonic. After
approximately 3 seconds the unit will respond with Safe Mode.

4. To change output communication from RS422 to RS232 then remove any * characters

on screen.

©~No

Type E3 and press Enter (changes E2 setting to E3).
E3 will be seen twice on screen to confirm the setting change to RS232 has occurred.
Change any other configuration settings as required.
Type Q and press Enter to go back into measurement mode (garbled data may appear

on screen if the original WindSonic Baud rate setting is not 19200bauds).

9. Ifrequired close the 19200-baud HyperTerminal connection and re-open at the
WindSonic Baud rate. If a continuous data mode has been previously chosen then data
will scroll on screen.

See also para 12.3.

(Note that supply voltage connections are reversed compared to the Option 1 RS232
unit. Damage will not occur from a reverse voltage connection).

7.6Changing an Option 2 or 3 Sensor set for RS232 back

to RS422.

Connect the Option 2 or 3 WindSonic as per Para 7.5.
Repeat instructions shown in Para 7.5 except that in Safe Mode set the E Command to E2

etc.

20



WindSonic Doc No 1405 PS 0019 Issue 28 November 2019

7.7Connecting to a Gill WindDisplay

Meteorological Display Marine Display
The WindSonic is designed to interface with the Gill WindDisplay unit to provide a
complete wind speed and direction system.

To interface to a non NMEA WindDisplay the WindSonic is set by default for Polar
(M2) and 9600 (B3) configuration settings.

When coupled to a WindDisplay, the WindSonic can be used as supplied, however if a
fault occurs the WindDisplay may lock into the last valid reading. Re-configuring the
WindSonic to Fixed Field output (O2) will ensure that any fault is flagged on the
WindDisplay.

After coupling to a WindDisplay, the Wind Speed units and the Averaging period can
be selected using the WindDisplay controls. See the WindDisplay User Manual.

Note that although the WindDisplay can display wind speed in various units, these are
calculated within the WindDisplay. The data coming to the WindDisplay must be in
metres/sec (the factory default output setting).

Notes
1. WindSonic Option 2 or 3 must be used set for RS422 output (E2 Mode).
2. Use the WindSonic in the factory default mode for the Meteorological Wind
Display — i.e. do not reconfigure.
3. If used with a Marine NMEA 9600 Baud or4800 Baud WindDisplay set the
Wind Sonic for NMEA (e.g. M5) and 9600 Baud (B3) or4800 Baud (B2).

4. The WindDisplay can provide power to the WindSonic.

WindSonic Connector Cable WindDisplay
Signal name Pin no. 2 twisted pairs Signal name Terminal no.
TXD + 4 TXD + 8
TXD - 5 — TXD - 7
No connection N/A Screen and drain Ground (Earth)
wires
V supply + 2 //_ + 2
V supply - 3 —7 0 1
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7.8Connecting to a PC using RS422 (Option 2 or 3)

WindSonic PC with RS422/232
9 Way circular connector converter
Signal names Pin nos. Cable — 4 twisted pairs Signal names
TXD+ 4 RXD +
TXD - 5 - RXD —
RXD+ 6 //_ TXD +
RXD — 7 —7 TXD -
Signal Ground 1 H H Signal Ground
Do NOT connect N/A Screen and drain wires Chassis ground
at this end
DC Power
V supply + 2 + supply
V supply - 3 (See Para 7.3.2)
Notes

WindSonic to be set for RS422/RS485 mode (E2, default).

Analogue Outputs are also simultaneously available from the Option 3 unit.

Default Settings

The WindSonic Option 2 and 3 unit is factory configured with the following default
settings:

M2, U1, O1, L1, P1, B3, H1, NQ, F1, E2, T1, S4, C2, GO, K50
See Section 10 Configuring for further details
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7.9Using RS485 (2 wire point to point) with Option 2 or 3
units

Notes

1.  The unit must be set for RS422/485 mode (E2 setting).

2. WindSonics must be set in Polled mode, a node address letter may be given if
required.

See Section 9.1 WindSonic node address.
3. Customers may poll using terminal software (NOT supplied).
4. Asunit is point to point only it cannot be networked with other RS485 2 wire devices.

WindSonic
9 Way circular connector PC with RS485 card
Signal names r?cl)g Cable — 3 twisted pairs Signal names
TXD+ 4 1M
RXD+ 6 - T/IRXD +
TXD - 5 _T T/RXD —
RXD - 7
~
Signal Ground 1 —I _// |‘ Signal Ground
Do NOT connect N/A Screen and drain wires Chassis ground
at this end
V supply + 2 + DC Power supply
V supply - 3 - (See Para 7.3.2)
NOTE:

Analogue Outputs are also simultaneously available from the Option 3 unit.
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7.10 Using the Analogue Output (Option 3)

Notes

1. If the Current output is used, the total output load MUST be below 300 ohms, including

the cable resistance.
2. The current output loads must be returned to Signal Ground.

3. Reconfiguration of the analogue output requires a digital connection (See sections 9 &

10).

4. In addition, the digital output can be connected if required using RS232, 422 or 485
point to point, as shown in the previous sections.

WindSonic

9 Way circular connector

Data logger or
Chart recorder

Signal names

Analogue Channel 1

Analogue Channel 2

Signal Ground

Chassis ground

Signal names rF:cI)Q Cable — 3 twisted pairs
Analogue Channel 1
(Speed) 8 //_
Analogue Channel 2 9
(Direction) —~
Signal Ground 1
(Analogue Return)
Do NOT connect N/A Screen and drain wires
at this end
-
V supply + 2 /
V supply - 3 —/
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8 Mechanical

Before installing, see note at Section 7.2 Bench system test.

8.10rientation

Normally the WindSonic is mounted on a vertical tube, ensuring a horizontal Measuring
Plane. See Figure 3 Alignment & Mounting details

For indoor use the unit may be mounted with the Measurement Plane set to any required
orientation.

8.1.1 Alignment

The WindSonic should be aligned to point to North, or any other reference direction —for
example, the bow of a boat.

There are two arrows, a coloured rectangle, and an alignment notch to aid alignment.
See Figure 3 Alignment & Mounting Details

Note: It is usually simpler to work first with a compass at ground level and identify a
suitable landmark and its bearing.

8.1.2 Mounting

The support tube requires three 3 equally spaced holes, tapped M5, 7.5mm from the top of
the tube. Pass the cable (fitted with the 9 way Clipper plug) through the tube. See Fig 3.

Note: the customer must fit appropriate strain relief to the cable.

Connect the plug by twisting it whilst pushing it gently into the socket on the WindSonic.
When it locates, twist the outer sleeve clockwise to connect and lock the plug.

Fix the WindSonic to the tube using the 3 stainless steel screws provided. (Maximum
mounting screw torque 1.5 Nm for aluminium and 3 Nm for stainless steel.)

It is the responsibility of the customer to ensure that the WindSonic is mounted in a position
clear of any structure, which may obstruct the airflow or induce turbulence.

Do NOT mount the WindSonic in close proximity of high-powered radar or radio
transmitters. A site survey may be required if there is any doubt about the strength of
external electrical noise.

The Mounting Bracket (1771-PK-115)

Mount the Sensor on to the bracket mount and if using a Wind Sensor align so that the
Sensor North Marker points to the bracket pole.

Secure the sensor to its mount using screws and washers supplied in the Sensor Box.
Torque screws to a maximum of 4 Nm.

The Bracket uses a clamp suitable for attaching to a vertical pipe with a diameter of 30-
58mm. When mounting the Bracket Sensor, consider the position, orientation and alignment
of the unit. Mount at the top of a Pipe to ensure a clear unobstructed measurement view.

Note that the mounting pipe should first be degreased and when assembling the Bracket
clamp assembly the outer clamp nuts need to be tightened evenly to a torque figure of 3 Nm.

The moving plate part of the clamp needs to be reversed for poles below 38 mm diameter.
Screw an Earth cable minimum of 6mm? to the Bracket chassis using Screw and Terminal
Tag fixings supplied.
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142 mm dia.

— - ——

Measurement Plane

82 mm

£
- —— =
O
- Coloured Security Seal
North -
arrows 3 equally
spaced
mounting
holes
North
alignment
notch . A
7.5mm
A
Support tube
Use hole in N _——=4  175ins (44.45 mm)dia.
support tube to \I\—/T’ x 3 mm wall,
secure cable — i i fitted with 3 mounting
with Tyrap ! @ ! holes tapped M5
| |
| |
| |

NOTE: Gill Instruments can supply a 0.5 metre Aluminium support tube with drilled and
tapped M5 holes as above, part number 1405-30-056.

Figure 3 Alignment & Mounting details
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9 MESSAGE FORMATS

On applying power to the WindSonic, it will provide wind measurements in one of the
following formats:

» Gill — Polar, Continuous (default format)

> Gill - UV, Continuous

» Gill — Polar Polled

» Gill — UV Polled

» NMEA — IIMWV or WIMWYV (with NMEA status Codes)
» NMEA - I[IMWV or WIMWYV (with Gill Status Codes)

» Tunnel — U Direction, U Speed

Each of these is described below.

Information on how to change the formats and settings follows in Section 10
CONFIGURING.

9.1Gill format— Polar, Continuous (Default format)

<STX>Q, 229, 002.74, M, 00, <ETX> 16

VAN

WindSonic Wind Wind Units Status Check
Node address  direction speed sum
Where:
<STX> =  Start of string character (ASCII value 2)
WindSonic node address = Unit identifier
Wind direction =  Wind Direction
Wind speed = Wind Speed
Units = Units of measure (knots, m/s etc.)
Status = Anemometer status code (see Section 11.5
for further details)
<ETX> =  End of string character (ASCII value 3)
Checksum =  This is the EXCLUSIVE — OR of the bytes
between (and not including) the <STX>
and <ETX> characters.
<CR> ASCII character
<LF> ASCII character
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WindSonic node address

The default setting is ‘Q’. If required the WindSonic M can be configured to show a
different alphabetical node letter (A to Z), so as to identify the WindSonic M.

It is recommended that ID’s A to F and K, M, N and P are not used, as these characters can
be present in the data string.

Wind direction

Indicated in degrees, from 0 to 359°, with respect to the WindSonic North marker.

Whilst the wind speed is below 0.05 metres/sec (K50), then in Comma Separated Variable
mode no direction value will be output (e.g. Q,,000.03,M,00,1C). In Fixed Field mode wind
direction output will freeze at the last known valid direction value (e.g. Q,133,
000.02,M,00,1A) until a new valid value can be calculated.

N With Wind Nto S
l Sensor reads 0/360°
With Wind W to E W E With Wind E to W
Sensor reads 270° —p <«4— Sensor reads 90°

With Wind Sto N
S T Sensor reads 180°
Wind speed and units

Shows the Wind Speed in the Measurement Plane (See Figure 3 Alignment & Mounting
details) in one of the following units:

Units Identifier
Metres per second (default) M
Knots N
Miles per hour P
Kilometres per hour K
Feet per minute F

Low Wind Speeds (below 0.05ms)

Whilst the wind speed is below 0.05 metres/sec, the wind direction will not be calculated.
In CSV mode no direction value will be output (e.g. Q,,000.03,M,00,1C). In Fixed Field
mode wind direction output will freeze at the last known valid direction value (e.g. Q,133,
000.02,M,00,1A) until a new valid value can be calculated.

The above applies with the K command set for K50. If K for instance is set for 100 then the
above applies at 0.1m/s.
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Status
This indicates either
Correct operation Code 00 and A (NMEA).
or Errorcodes See Section 11.5 for explanation of codes.

Checksum

This enables the host system to check that the data has been correctly received. This is the
EXCLUSIVE - OR of the bytes between (and not including) the <STX> and <ETX>
characters.

Output rate (not displayed)

The WindSonic samples continuously and delivers wind information at ¥4, %2, 1 (default
setting), 2, or 4 outputs / second.
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9.2Gill format — UV, Continuous

In this mode, the output is given as signed (i.e. positive or negative) speeds along the
‘U’ (= South — North) axis and the ‘V’ (= East — West) axis.

<STX>Q, +001.59, - 002.74, M, 00, <ETX> 2D

7 NN

WindSonic U axis V axis Units Status Check
node speed and  speed and sum
address polarity polarity
Where:
<STX> =  Start of string character (ASCII value 2)
WindSonic node address = Unit identifier
U axis = speed & polarity
V axis = speed & polarity
Units = Units of measure (knots, m/s etc.)
Status = Anemometer status code (see Section 11.5
for further details)
<ETX> = End of string character (ASCII value 3)
Checksum =  This is the EXCLUSIVE — OR of the bytes

between (and not including) the <STX>
and <ETX> characters
The WindSonic unit identifier, Units, and Checksum are as described in Section 0 above.

Figure 5 shows the polarity of U and V if the wind components along the U and V axis are
blowing in the direction of the respective arrows.

@-u

-V +V

T

Figure 5 UV Polarity
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9.3Gill format — Polled (Polar or UV)

When in the Polled mode, an output is only generated when the host system sends a Poll
signal to the WindSonic consisting of the WindSonic Unit Identifier — that is, the relevant
letter A—Z.

The output formats are otherwise as described in Sections 9.1 and 9.2.
The commands available in this mode are:

Description Command WindSonic response
WindSonic Unit Identifier A.....Z Wind speed output generated
Enable Polled mode ? (None)

Disable Polled mode ! (None)
Request WindSonic Unit Identifier ?7& A ..... Z (as configured)
Enter Configuration mode *<N> CONFIGURATION MODE

Where <N> is the unit identifier, it is recommended that ID’s A to F and KMNP are not used
as these characters can be present in the data string.

Notes: -

It is suggested that in polled mode the following sequence is used for every poll for
information.

?  Ensures that the Sensor is enabled to cover the event that a power down has occurred.
A-Z Appropriate unit designator sent to retrieve a line of data.
I Sent to disable poll mode and reduce possibility of erroneous poll generation.

When in polled mode the system will respond to the data command within 130mS with the
last valid data sample as calculated by the Output rate (P Mode Setting).

If the unit is powered down after use or upon switch on then allow 5 seconds from switch on
before sending poll commands.

Polled mode can only be used for point to point communications. It is not possible to
network units on a common bus.
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9.4NMEA Format (NMEA status Codes)

$ IIMWV, 120, R, 002.10, M, A*5D

AN

Wind dlrectlon Wind speed  Units  Status

Start of Instrument Relative wind measurement Check sum
string type

The Wind Direction, Wind Speed, and Units are as described in Section 9.1.

The Instrument Type — IIMWV - is a mnemonic for Integrated Instrument Mean Wind
direction & Velocity.

The Status codes are:
A Acceptable measurement
V  Void measurement
A typical WindSonic configuration suitable for NMEA (See Section 10):

M5, U1, O1, L1, P1, B2, H1, NQ, F1, E2, T1, S4, C2, GO, K50

Consult specification NMEA 0183 version 3 (available on the web) for complete interface
details.

The WindSonic can also be set for the alternative start of string NMEA format WIMWV
(Mode 14, which is a Mnemonic for: -

Wind Instrument Mean Wind direction and Velocity.
The string format will appear as above but with WIMWYV at the start of the string.
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9.5NMEA Format (Gill status Codes)

$ 1IMWYV, 120, R, 002.10, M, 00*5D

AN

Wind dlrectlon Wind speed  Units  Status

Start of Instrument Relative wind measurement Check sum
string type

The Wind Direction, Wind Speed, and Units are as described in Section 9.1.

The Instrument Type — IMWV - is a mnemonic for Integrated Instrument Mean Wind
direction & Velocity (alternative start of string format WIMWYV can be selected).

The Gill Status codes are as described in Para 11.5.
A typical WindSonic configuration suitable for NMEA (See Section 10):
M16, U1, O1, L1, P1, B3, H1, NQ, F1, E2, T1, S4, C2, GO, K50
Consult specification NMEA 0183 version 3 (available on the web) for complete interface
details.
9.6 Gill format — Tunnel Mode (UU, Continuous)

In this mode, the output is given as a signed figure (i.e. positive or negative) along the
‘U’ (= South — North) axis.

Direction is indicated by a 0 or 1.

STX>Q, 001.59, 1, 00, M, <ETX> 2D

7 AN N

WindSonic U axis U axis Status Units Check
node speed polarity sum
address
Where:

<STX> =  Start of string character (ASCII value 2)
WindSonic node address = Unit identifier

U axis = U axis Wind Speed

U axis U axis Wind Direction Polarity where: -

0 (-U vector) is a wind from the North direction or
1 (+U vector) is a wind from the South direction.
See Section 9.1 for other string information.
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9.7Analogue Outputs and Options
Analogue outputs are only available from WindSonic Option 3.
Analogue Wind Speed output is in Metres/Second only.

Notes:

9.7.1 Voltage or Current output

The WindSonic (Option 3) can be configured for either VVoltage (0 — 5 V) or Current (0 —
20mA and 4 — 20 mA) outputs.

Important:

1. When using the current outputs, the load resistance between the Analogue outputs (Pins
8 & 9) and Signal Ground (Pin 1) must be <= 300 ohms, including cable resistance.
This is to ensure that the voltage levels on Pins 8 & 9 do not exceed 5V.

2. The current outputs must be returned to Signal Ground (Pin 1).

9.7.2 Analogue Output Modes

Analogue Polar Mode NMEA Mode UV Mode Tunnel Mode
Outputs Modes 2 and 4 | Modes 5,14,15 | Modes 1 and 3 Mode 12
&16

Channel 1 Wind Speed Wind Speed U Wind Speed U Wind Speed
(Pin 8 wrt Pin 1)

Channel 2 Wind Direction | Wind Direction | U Wind Polarity | U Wind Polarity
(Pin 9 wrt Pin 1)

9.7.3 Polar mode direction wraparound

The Wind Direction in Polar mode can be configured for either Standard (0 - 359°) or
Wraparound (0 - 539°) options. If the Standard mode is used with a chart recorder, large
swings of the recorder pen will be experienced each time the wind direction passes between
0 and 359°. Using the Wraparound mode, when the wind first changes from 0° to 359°, there
will be a step change on the output, but after this first time the output will change smoothly
each time the wind passes through 360°. (Similarly, the first time the wind veers from 539°
to 180°; there will be a step change, after which the output will change smoothly).

Wind Voltage Output Current Output Current Output
Direction (Ov to 5V) (OMA to 20mA) (4mA to 20mA)
(degrees) Standard | Wraparound | Standard | Wraparound | Standard | Wraparound

0 0 0 0.00 0.00 4.00 4.00
180 2.5 1.67 10.00 6.67 12.00 9.33
360 5.0 3.33 20.00 13.33 20.00 14.67
540 N/a 5.0 N/a 20.00 N/a 20.00
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9.7.4 Wind Speed scaling

Analogue Outputs are always scaled in m/s irrespective of the digital output units of
measurement setting.

The Wind Speed output can be configured such that full-scale output represents 5, 10, 20,
30, 40, 50, 60 (or 80 on Windsonic 75) metres/sec.

In all cases zero Wind Speed is represented by 0V, OmA or 4mA.

9.7.5 Tunnel mode

When configured in Tunnel mode, Channel 1 output represents the wind speed along the U
axis (South — North) scaled as described above.

Channel 2 gives the direction of the wind along the U axis, where a —U vector (= wind from
the N direction) is represented by OV (or OmA, 4mA), and a +U vector is represented by 5V
(or 20mA).

9.7.6 Analogue Output Rate

In Continuous and Polled modes the analogue output update rate will be determined by the P
command setting.

9.7.7 Disabled outputs
If the analogue outputs are not required, they can be disabled (Command S9).

9.7.8 Analogue Output Conditions
Analogue signals are output together with Digital Outputs signals.

Analogue signals are output continuously when in Digital Polled Mode.

Note: - The WindSonic provides the power for current output loads. Do not connect the
WindSonic output to instruments where power for the current loop is provided by the
instrument connecting to the WindSonic current output connections.
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9.7.9 Low wind speeds (below 0.05 m/s).

Whilst the wind speed is below 0.05 metres/sec, the wind direction will not be calculated.
In both CSV mode and in Fixed Field mode, Channel 2 wind direction output will freeze at
the last known valid direction value until a new valid value can be calculated.

The above applies with the K command set for K50. If K for instance is set for 100 then the
above applies at 0.1m/s.

Wind Speed Condition

Channel 1 Speed Output

Channel 2 Direction Output

Greater Than 0.05m/s

0-5v, 0/4 — 20mA variable

0-5v, 0/4 — 20mA variable

Less Than 0.05m/s

0-5v, 0/4 — 20mA variable

Hold last known good

reading above 0.05m/s
speed until wind speed
increases above 0.05m/s

9.7.10 Error condition reporting

In both CSV and Fixed Field Modes, if a valid wind measurement cannot be calculated due
to a fault condition (for example all paths blocked), the Analogue outputs on Channels 1 and
2 can report a digital error status condition depending on the Y command setting.

NOTE: The Y command is not applicable to WindSonic 75 Analogue output units.
WindSonic 75 units will report Error conditions as though set for Y1 below.

Y1 setting (Default).

Under data error conditions will switch back and forth between 0 and 5V (or 0/4 to 20mA) at
the selected output rate.

The following table summarises the above reporting conditions with Analogue Outputs set
for Polar Continuous Output and 0-5v (T1), 0-20mA (T5) and 4-20mA (T3).

Channel 2 Direction
Cycle0-5-0v
at output rate
Cycle 0 —20-0mA
at output rate

Cycle 4 —20 -4 mA at
output rate

Wind Speed Condition Channel 1 Speed
Cycle0-5-0v
Digital Error Code at output rate
Output e.g. 01, 02, 04 Cycle 0—20-0mA
etc. at output rate

Cycle 4 —20 -4 mA at
output rate
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Y2 nnn Setting, User Set Fixed Analogue Output level in an error mode.

The unit will output a fixed Voltage (T1 setting) or fixed milli-amp (T5/T3 settings) signal
on the analogue output with a value depending on the Y2 nnn setting.

nnn is user-selectable value between 000 to 200.
Scale factor for fixed voltage output is 0.025V.
Scale factor for fixed current output is 0.1mA.

Therefore:-

nnn value = Required fixed Error Voltage/0.025 (voltage output setting T1).
nnn value = Required fixed Error Current/0.1 (current output settings T5/T3).

Under data error conditions then by setting the unit for Y2 configuration the analogue
outputs will read a user set error value for the period of the error condition as follows with
the unit in Polar Continuous Output and 0-5v (T1), 0-20mA (T5) and 4-20mA (T3).

Wind Speed Channel 1 Speed Channel 2 Direction
Condition
Error Condition Error Condition
Digital Error nnn x 0.025 v (T1 setting). nnn x 0.025 v (T1 setting).
Code Output Error Condition Error Condition
e.g.01,02,04 etc | nnnx0.1mA. (T5 & T3 setting) | nnn x 0.1mA. (T5 & T3 setting)

Y3 nnn setting Analogue Output cycles to a user determined level in an error mode.

Under data error conditions the analogue outputs will switch back and forth between a user
determined level (voltage or current) with a value depending on the Y3 nnn setting.

nnn is user-selectable value between 000 to 200.
Scale factor for upper voltage output is 0.025V.
Scale factor for fixed current output is 0.1mA.

Therefore:-

nnn value = Required Error VVoltage/0.025 (voltage output setting T1).
nnn value = Required Error Current/0.1 (current output settings T5/T3).

The following table summarises the above reporting conditions with Analogue Outputs set
for Polar Continuous Output and 0-5v (T1), 0-20mA (T5) and 4-20mA (T3).

Wind Speed Condition

Channel 1 Speed

Channel 2 Direction

Digital Error Code
Output e.g. 01, 02, 04
etc.

Cycle0—setv-0v
at output rate

Cycle0—setv-0v
at output rate

Cycle 0 — set mA — 0 mA
at output rate

Cycle 0 —set mA -0 mA
at output rate

Cycle 4 —set mA — 4 mA
at output rate

Cycle 4 —set mA -4 mA
at output rate
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ERROR CONDITION REPORTING NOTES:

1.

Y1, Y2 and Y3 settings are implemented in firmware version 2368-110-01 and
onwards.

The Y command is not reported in the D3 string, a Terminal Program is used to set
up the Y Command.

When setting Y2 or Y3 level note that there is a space character after Y2 or Y3 and
before the nnn value e.g. Y2 150.

For instance if the unit is set for 0-5v analogue outputs and it is required to report a
fixed voltage level of 3.75v under error conditions (Y2 150) then:-

Open a terminal program (e.g. HyperTerminal, Tera Term or Gill Wind Software
(Wind Wizard not applicable)) at the matching COM Port connection and Baud
rate.

Type * to place the unit into CONFIGURATION MODE.
Type Y2 150 and press the Enter key.
Type Q and press Enter to return to Measurement Mode.

e v - S e
(> SN @ = i

Port Baudrate JTools Exit About

B, , BBA. 62, H, 66, $2C
eQ, , 0BG 62, M, 00, $2C
82, BB, 00, 87, H, 63, #1F
R, A41, A8, A5, I, A3, $10
B0, 00, 0G. 65, H, 60, w10
8, , 98804, 1, 03, $2A
R, 208, 008, 87, 11, 83, $1B
8, 226, 800, 83, H, 6, #18
B0, 358, BBA. 17,1, 88, $1E

CONFIGURATION MODE
vz 158

vz 158

i

WINDSOHIC (Gill Instruments Ltd)
2368-110-81

Rs232 (CFG)

CHECKSUM ROM:zEED1 E&DL #PASSH
CHECKSUM FRC:@AZA GAZR *PASS*
CHECKSUM ENG:17FE 17FE #PASSH
CHECKSUM CAL:CCSS COSS #PRSS*
8, 235, 00, 83, M, 62, »13

B, , BEA. A1, M, 68, 2F

8@, BES, BOQ. 86, H, 6O, $1B

e, , BBA. 64, . 65, w2A
BQ, 277, 800, BE, I, B8, $1A

Baudrate Port

9600 COM11

To check the Y settings then in Configuration Mode Type Y and press the Enter
key and the unit will report Y1 or the full Y2 or Y3 setting e.g.

Y
Y20 (=Y2 000)
Y

Y21 (=Y2001)
Y

Y2 10 (=Y2 010)
Y

Y2 100 (=2 100)
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10 CONFIGURING

Gill Wind Software may be used to configure the WindSonic; alternatively, the user may
elect to use another terminal emulator package such as Windows HyperTerminal. This
section describes the commands used to change User and Communications settings.

10.1 Wind

Wind software is available on the supplied CD or to download, free of charge, from the Gill
Instruments Limited website http:/gillinstruments.com/main/software.html .

Wind software allows the unit configuration to be changed and to be able to display the
Digital Data String on a PC screen.

NOTE: Wind is not compatible with WindSonic Option 4 — SDI-12 or WindSonic units
prior to serial number 08100001 with a yellow or blue tab adjacent to the North Marker.
Connect both WindSonic transmit and receive data lines to the PC to establish 2 way
communications.

Open Wind Software and select the appropriate Com Port from the drop down menu and
click on OK to reach the data screen.
<lef

.......

If data is not correctly displayed then on the Menu click on Tools/Synch Comms.

The Sensor will be interrogated and Sensor Baud Rate and Mode settings detected and
reported.

Wind software settings will be adjusted to match those of the sensor to show data scrolling
on screen.

If after Synch Comms there is still a problem, repeat Synch Comms or switch off the sensor
and switch back on again and repeat above procedure.

Note: - It is also possible to use Wind as a Terminal Program and change settings using
the Configuration Mode of operation (Commands are listed in Para’s 10.4 to 10.7.1).
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ZWind Zl . - B )

Port Baudrate Tools Exit About
3 B3P 33 03037 03'03'03' 0370378370
WIMDSOMIC (Gill Instruments Ltd)

2368-118-a81
RE222 (CFG)

CHECKSUM ROM:E&D1 EGD1 #PRSSH
CHECKSUM FAC:OAZA OAZA #FPRSS*
CHECESUM EMG: 17FE 17FE #PRSSH
CHECKSIM CAL:CCES CCES #PRSSH

o0, , BEG, 02, H, B8, #2C
©a, , 668,83, 1, 89, 420
80, , BAG. 03, M, B8, $20
©0, 118, B0@. 85, 1, 00, w16 (f 3
B0, 162, B8, 85, M, 08, #19 Alert é
e, 183, 868,85, M, 08, »19
B0, 164, BOE. B5, M, 05, $1E
©0, , BEG. 04, M, B8, $2A
gg' lggéegz'ﬁ%g'eg;m Anemometer Synchronised at 9600 baud.

- 66,55, 99. 9 This anemometer is in CONTINUOUS mode.

Baudrate  Port

9600  COM11

If you wish to review the Sensor Settings click on Tools/Report Config.
When selected a similar message to that below will be seen.

Anemometer Wizard

====DETAILS OF DETECTED ANEMOMETER -

Senal Number : v15490042

wee S WERSIOM oo e
Anemometer Firmware Yersion: 2368-110

- Hwf DETAILS OF ANEMOMETER --roemmermemee s
Detected Anemameter Class  WindS onic

MNumber of <15 on this unit : 2

DAL resolution of attached unit: 12

Mumber of DAC channels : 2

I aximum sampling rate : (3] P34 Hz

-~ USER COMFIGURATION OF AMEMOMETER -ereemeemeeeeeenes
Baud R ate : 9600

Output Message Format : M2 Palar

Output Meszage Velacity Urits © mdz

Output Messzage Terminator : <or-<If>

Averaging settings : dyveraging inactive

Output rate : P11 Hz

Polar angle minimum magnitude: 0,050 m/s

Power-On Meszage : Dizplay Power On Meszage

ASCI Format : Comma Separated [C54]

Analogue output mode : Oy to 5

Unit Identifier : '@'

Output Channel 1 : Polar Magnitude [full range = 30m/s)
Output Channel 2 : Polar angle (wrap mode = 360 degree wrap)]

Ok
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To review and change the WindSonic configuration click on Tools/Wizard

Typical Screen is shown following:-

et ©

Message Output Faorrmat
Baud Rate

Output Rate

hMessage Terminator

hMeasurement Units

T

m's -

Alignrnert
Aweraging (0 = Off)

Fesolution

Direction Reporting Threshald ISD

[minimum magritude for polar angle reporting)

S05/Sonic Temp Display
Display Analogue Inputs
Analogue Output Mode

FRT setting

I jv

IUnit Identifier

Powear on Message

ASCI Format

IDispIa_l,l Power On Messa; Vl

[T Retries Enabled

[T Instantaneous Sampling

[T Calibration Enahled

IComma Separated [C5V] Vl

DAC Channel 1
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To change a setting i.e. change from M2 (Polar) to M1 (UV), select M1 from the Wizard
drop down list then click on Next.

Anemometer Wizard

Message Output Format

Baud Rate

Cutput Rate

X 112 Tunnel Made
Message Terminator W14 NMEA Wikt s
W15 HMEA WMWY GILL

Measurement Units

The following screen will show settings that will be changed.
Then click on Next.

( Anemometer Wizard — -
THE FOLLOWING FIELDS HAVE CHANGED

Output Message Format : M2 Polar
Qutput Message Format © M1 LV(W)

THE NEW CONFIGURATION IN FULL

==== DETAILS OF DETECTED ANEMOMETER ==

Serial Mumber: 15430042

— SWYERSION
Anemometer Firmware Yersion: 2365-110

— HvW DETAILS OF ANEMOMETER
Detected Anemometer Class - WindSonic
Murnber of AXIS on this unit: 2

DAC resolution of atached unit: 12
Murnber of DAC channels : 2

Mexirmum sampling rate : (3) P34 Hz

— USER CONFIGURATION OF ANEMOMETER
Baud Rate : 9600

Output Message Format : M2 Folar

Output Message Format @ M1 LVIW)

Output Message Welocity Units : mys

Output Message Terminator : <cry<ify

Averaging setings  Averaging inactive

Outputrate : P11 Hz

| |[Polar angle minimum magnitude: 0.060 m/s

| |Power-On Message : Display Power On Message
ASCI Format: Comma Separated (CSY)

Analogue output mode : 0w to 5

Unit ldlentifier: 'Q'

Output Channel 1 Polar Magnitude (full range = 30m/s)
Output Channel 2 : Polar angle fwrap mode = 360 degree wrap) I

Cancel

Wind will report Setting Up Anemometer and then re-start the anemometer scrolling data in
UV mode.

Note: - It is also possible to change settings in Wind using the Configuration Mode
operation and using Commands listed in Para’s 10.4 to 10.7.1.
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10.2 WindView

Gill WindView software is available on the supplied CD or as a download, free of charge
from the Gill Instruments Limited website http:/gillinstruments.com/main/software.html

WindView features include: -
e Data Display
e Data Logging
NOTES:
WindView cannot be used to change the WindSonic configuration.

WindView is not compatible with WindSonic Option 4 — SDI-12 or WindSonic units prior
to serial number 08100001 with a yellow or blue tab adjacent to the North Marker.

Open Gill WindView software program.

Select File/Connect as follows:-

I —

| Eile | Zettings  Window Help
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Select the required COM Port from the drop down list.
Select the required Baud rate from the drop down list.
Parity should be set to None.

If the Baud rate setting of the Anemometer is unknown then the Auto Find button can be
used to interrogate the Anemometer and detect the required setting.

Click on the Connect button.

Connect new anemometer

—Anemometer Comm Port Setting:
B Fort
’V IAnemometer‘I ICDMI j'
Output Formal —Baud Rate
GILL_POLAR_TWw0_&xI5 j I 9600 'l Auto Find |
GILL_L_T'w0_axs
[GILL_POLAR_Tw
MHMES_POLAR —Parity
AT T T
INDN E - l
Connect

Cancel

Data should scroll on the screen as follows (Data button).

Eile Settings Window

Help

Windsock |

Gl Anemometer 1

Graph | Options |

[1,267.000.06.14,00.100
[1,265,000.06.:,00174
[1,326,000.08..00.101
(1,309.000.05,M.00,171
[1,307.000.05.M,00.F
[1,313,000.06.1,00.113
(2..000.04.04,00,124

[31,.000.04,k4 00 125

[1,313.000.07.:.00118
[1,335,000.08.:,00.113
(1,294,000.05,,00.17 4
[1.309.000.07 M.00.13

44




WindSonic Doc No 1405 PS 0019 Issue 28 November 2019

Clicking on the Anemometer 1 Windsock button gives the following display.

To Change WindView Display Settings

Click on the top of Screen menu Settings.

To change displayed units select and click on required measurement units. If for instance the

sensor data was outputting metres per second data then WindView performs the calculation
to convert and display the output in knots/mph/kph etc.

Ele Settngs Window Help

]

ki | Data | Graph | Options

Average: Off
erage Windspeed

m

323.0 deg 0.22 m/s

coMa: 600 (Output Rate: 1 Hz (GILL_POLAR_TWO_ARIS
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For Logging Facilities.
Click on Settings/Logging to reach the logging screen.

If segmented logging is required this will create and save individual files of length set by the
figure in the mins box. Otherwise a continuous log file will be recorded.

Select required Directory for saved file and File name.

Click on Apply.

<ol

|’Segmented Logging —Log D escriptior

[~ Enatle Add Motes herd]

Create new log file every |1 1] minz.

Record Formatting
¥ Append Time Stamp

¥ Append Record Court

Directary/Filename Prefi
Directory IE:\Documents and Settingstadam'Desktop |
File Name (prefix) |/indSonic Gl Log.t

Apply [

Click on the Note OK button.

hote

Select File- »Log- =Start to start logging
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To Start Logging select File/Log/Start.

Gl WindWiew

File 3Zettings ‘Window Help

Conneck...

Exit

Start
| Optionz |

To Stop logging select File/Log/Stop.

File Settings ‘Window Help

Conneck. ..
Ezxit | O ptions |

Example saved data opened in Notepad.

File Edit Farmat Yiew Help

pindview Log File

add Notes here

windSonic log test

Mame: Anemometer 1

OUtput Format: SGILL_POLAR_TWI_AxIS
Log Tile opened: 13062008 10:50:09

0,322,000.22,M,00,010,1,13,/06,/2005 10:50:10
0,307,000.22,M,00,014,2,13 /0642005 10:50:11
0,34z,000.28,M,00,011,3,13,/06,/2005 10:50:1z2
0,320,000.29,M,00,014,4,13,/06,/200% 10:50:13
0,340,000.12,M,00,014,5,13,/06,/200% 10:50:14
0,31z,000.21,M,00,010,6,13,/06,/200% 10:50: 15
0,31%,000.37,M,00,010,7,13 /06,2005 10:50:16
0,321,000.26,M,00,014,5,13 /06,2005 10:50:17
0,291,000.19,M,00,01C,9,13 /06,2005 10:50:15
Q,312,000.14,M,00,01E,10,13 /06,2008 10:50:19
0,314,000.20,M,00,014,11,13,/06,/2008 10:50:20
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10.3 Configuring using HyperTerminal

Note — Other terminal emulators are configured in a very similar way.

1. Determine the COM port the WindSonic is connected to.
2. Run Hypertrm.exe.
3. Create a New Connection (File = New Connection)
4. Entera Name (eg WindSonic1).
5. Change ‘Connect Using’ to ‘Direct to Com 1’ (or other Com port as required)
6. Adjust the Port settings to match WindSonic settings. WindSonic default settings are :
Bits per second 9600
Data bits 8
Parity None
Stop bits 1

Flow Control (Handshaking) None

Click on OK and data similar to the following example will scroll on screen at the
output rate:

©Q, 229, 002.74, M, 00, ¥ 06

10.4 Entering Configuration mode

From Continuous mode From Polled mode

Type Type [ then

Where <N> is the Unit identifier

The WindSonic responds with a CONFIGURATION MODE message, stops reporting wind
measurements, and waits for a command (as detailed below).

10.5 Returning to Measurement mode

Type [Q] then press

The WindSonic responds with a checksum test and then continuous wind information when
in continuous mode, or on receipt of a Poll signal when in Polled mode.
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10.6 Checking the configuration

We recommend that, as a standard procedure, you use this command prior to, and after,
changing any settings. It shows the current settings for all the alterable settings.

Type

Type [D|[3] then press

The WindSonic responds with the default settings shown below for Option 1 units.
|M2, Ul, 01, L1, P1,B3, H1, NQ, F1, E3, T1, S4, C2, GO, K50|

The WindSonic responds with the default settings shown below for Option 2 and 3 units.
|M2, Ul, 01, L1, P1, B3, H1, NQ, F1, E2, T1, S4, C2, GO, K50|

We suggest you note down the settings, so that you can easily return to them.

To return to measurement mode:-

Type [Q then press

All of the above settings are explained in the following sections.

10.7 Changing a setting

To change a setting, refer to the sections below, enter the command of the new setting
required, followed by ENTER|. The new setting will be sent as a message by the WindSonic.

For example, to change the message format to NMEA, Type @ and press | ENTER|

The WindSonic will reply . When the unit is returned to the Measurement mode, it will
be in NMEA format.

Notes:

The factory-set (default) settings are shown in bold in the following sections.
To Change E Command setting refer to Safe Mode operation, Para’s 7.5 and 7.6.
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10.7.1 Command List

COMMAND

USER

B

Baud rate

Analogue angle wrapping

Diagnostic and Configuration

Set Physical Comms

Data and Parity Options

Not currently used

Power-Up message

Minimum Direction Velocity

Message Terminator

Message Format

Unit ID

ASCII Output format

Output rate

MEASUREMENT MODE

Analogue output range

Analogue output type

Select Units

<L ClHd|l O] DOl Z|IZr| A Mmoo

Analogue Output, Error Status Condition

INTERACTIVE MODE
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Bx - Baud rate

Item Options Command
2400 Bl
4800 B2
Baud rate 9600 B3
19200 B4
38400 B5

To change the Baud rate when using HyperTerminal: -

E.g. If set to B3 (9600 baud) and it is required to set to Baud rate to B2 (4800 baud).
Type E] to enter Configuration Mode.

Type and press , (Do not type any further commands at this stage).
Close the 9600 Baud HyperTerminal connection.

Open HyperTerminal and set the new connection Baud Rate to 4800 baud.

Type |B| and press | ENTER), the letter B will be shown followed by Capitol B2
Type @ and press [ENTER), data will scroll at the new baud rate.

Cx - Analogue settings
The following command is only valid for the WindSonic Option 3:

Item Options Command
Analogue Wraparound Wrap around 0-539° | Cl
(Chart recorder facility) Normal 0 - 359° C2

Dx - Diagnostic and Configuration Command (See Section 10.8)

Ex - Communications Protocol

Item Options Command
RS422 / RS485 (point to point) E2
RS232 E3

Communications protocol

To change settings refer to Connecting to a PC (Para’s 7.5 and 7.6).
Option 1 unit default setting will be E3

Option 2 and 3 unit default setting will be E2
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Fx - Data and parity options
Item Options Command
8 bits, no parity F1
Data and parity options 8 bits, even parity F2
8 bits, odd parity F3
Gx - (To be allocated for future developments)
Item ‘ Options Command
To be allocated ‘ Not Applicable Gx
Hx - Power-up Message
Item Options Command
Power —up message ON H1
P g OFF H2

2368-110-01

supplier.

RS485/RS422 (CFG)

CHECKSUM ROM:E15C E15C *PASS*
CHECKSUM FAC:0A42 0A42 *PASS*

CHECKSUM ENG:12BE 12BE *PASS*
CHECKSUM CAL.:C980 C980 *PASS*

If the power up message is On, then a message similar to that below is output, whenever
the unit goes into Measurement mode (i.e. when power is first applied to the unit, or unit
returns to Measurement mode from Configuration mode).

WINDSONIC (Gill Instruments Ltd)

If any of these checksums fail, the word PASS will be replaced by FAIL and the unit will
use its default settings. If the checksum repeatedly fails after power on — contact your

NOTE: The exact message above may vary.
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Kxx to Kxxxx - Minimum Direction Velocity

Item Options Command
Minimum Direction 0.05m/s to 5m/s K50
Velocity KXX to KXXXX

This feature allows the minimum wind velocity to be set at which display of the
direction is enabled in thousandth of a metre per second. The default is 50, which
means that any wind magnitude less than 0.05m/s will have the wind direction omitted
in Comma Separated Variable mode.

E.g. Q,,000.04,M,3C.
Or last wind reading at 0.05m/s or above repeated in Fixed Field Mode.
E.g. Q,237,000.04,M,3C.

Lx - Message Terminator

Item Options Command

<CR> <LF> L1

Message terminator
9 <CR> L2

Mx to Mxx - Message Format

Item Options Command
Gill, UV, Continuous M1
Gill, Polar, Continuous M2
Gill, UV, Polled M3
Gill, Polar, Polled M4
Message
NMEA, IIMWV (NMEA status code) M5
Format Tunnel Continuous M12
NMEA, WIMWYV (NMEA status code) M14
NMEA, WIMWYV (Gill status code) M15
NMEA, IIMWYV (Gill status code) M16
Nx - Node Address
Item ‘ Options Command
Node Address ‘ Q...-(Ato 2) N<Q>

If used in polled mode then it is recommended that ID’s A to F and K, M, N and P are not
used, as these characters can be present in the data string.
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Ox - ASCII Output Format

Item Options Command

Comma separated format (CSV) o1
ASCII output format

Fixed field 02

Example data string for CSV data changing to low wind less than 0.05m/s (set for K50) and
error status code condition.

Q,156,000.05,M,00, 19

Q,,000.04,M,00, 2A (low wind, no direction figure output at 0.04m/s or lower).
Q,100,000.09,M,00, 16
Q.,,M,04, 24 (error data, no figures output in wind fields).

Example data string for Fixed Field data changing to low wind less than 0.05m/s (set for
K50) and error status code condition.

Q,160,000.05,M,00, 1C

Q,160,000.04,M,00, 1D (low wind, last direction figure at 0.05m/s or above retained).
Q,170,000.06,M,00, 1E

Q,999,999.99,M,04, O0A (error data, wind fields padded with 9’s).

Px to Pxx - Output Rate

Item Options Command
1 per second P1
2 per second p2
Output rate 4 per second P3
1 reading every 4 seconds P20
1 reading every 2 seconds P21

Q - Measurement Mode
See Section 10.5.
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Sx - Analogue Output Range
The following command is only valid for the WindSonic Option 3:

Item Options Command
0 — 5 metres per second S1
0 — 10 metres per second S2
0 — 20 metres per second S3
Analogue Range, 0 — 30 metres per second S4
Magnitude Scaling 0 — 40 metres per second S5
(Set Analogue Output 0 — 50 metres per second S6
Range) 0 — 60 metres per second S7
0 — 80 metres per second S8
(0-80m/s WindSonic 75 only)
Analogue output disabled S9

Tx - Analogue Output Type (Voltage or Current)
The following command is only valid for the WindSonic Option 3:

Item Options Command

Voltage or Current output 0-5 Volt T

4-20mA T3

(Set Analogue Output Type) 0-20mA 5

Ux - Output Units

Item Options Command

Metres per second (M) Ul

Output Kr_10ts (N) u2

] Miles per hour (P) u3

Units Kilometres per hour (K) u4

Feet per minute (P us

Yx — Analogue Output, Error Status Condition

Item Options Command
Full Scale level toggling Y1
Output Level Fixed Steady level Y2 nnn
Pre-Set level toggling Y3 nnn

Where nnn =000 to 200 see Para 9.7.10.
NOTE: This command is not applicable to WindSonic 75 analogue output units.
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10.8 Configuration / Diagnostic Information

Each of these commands causes a response from the WindSonic.

Configuration

Item Command Response
Type
and serial No. D1 Y16120001
Software D2 2368-110-01
version
Unit D3 M2,U1,01,L1,P1,B3,H1,NQ,F1,E2,T1,54,C2,G0,K50,
configuration
Supply D5 +11.7v
Voltage
See Section 12.2 Self-Test (Still Air)
IALIGNMENT LIMITS:0D59,0CF5
ALIGNMENT U:0D15 *PASS*
ALIGNMENT V:0D16 *PASS*
Self-test D6
CHECKSUM ROM:AB7D AB7D *PASS*
ICHECKSUM FAC:04F4 04F4 *PASS*
CHECKSUM ENG:082A 082A *PASS*
ICHECKSUM CAL:A9C1 A9C1 *PASS*
Serial Number : Y16120001
Software Version : 2368-110-01
Class : WINDSONIC (Gill Instruments Ltd)
Number of axes on this unit : 2
D10 Axes tilted 45deg to horizontal plane
Analogue outputs: 2 (12bit)
Hardware

Analogue output modes: 0-5V 4-20mA 0-20mA

Maximum output rate: 004Hz

Maximum base rate on this unit is 16Hz sampling

Available baud rates: 002400 004800 009600 019200 038400
Available messages: M1 M2 M3 M4 M5 M12 M14 M15
M16

Safe mode enabled

Parity control allowed: F1 F2 F3

Communication modes: RS232 RS485/422
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11 MAINTENANCE & FAULT-FINDING

11.1 Cleaning

If there is any build-up of deposit on the unit, it should be gently cleaned with a cloth
moistened with soft detergent. Solvents should not be used, and care should be taken to
avoid scratching any surfaces. The unit must be allowed to defrost naturally after being
exposed to snow or icy conditions, do NOT attempt to remove ice or snow with a tool.

Do NOT remove black “rubber” transducer caps.

11.2 Servicing
There are no moving parts or user-serviceable parts requiring routine maintenance.
Opening the unit or breaking the security seal will void the warranty and the calibration.

In the event of failure, prior to returning the unit to your authorised Gill distributor, it is
recommended that:

1. All cables and connectors are checked for continuity, bad contacts, corrosion etc.
2. Abench test is carried out as described in Section 12.1.
3. You contact your supplier for advice

11.3 Fault Finding

Symptom Solution

Check DC power to WindSonic, cable and connections.

Check comms settings of WindSonic and host system match,
including correct Com port

No output Check unit is in Continuous mode
Check that in-line communication devices are wired correctly.

NOTE: It is usual for Anemometer TX + to be connected to
converter device RX +

Check comms settings of WindSonic and host system match.
Corrupted output Try a slower baud rate.
Check cable lengths and type of cable.

Check WindSonic and host system are both set to the same

Oneway protocol R$232, RS422, or RS485.
communication

Check wiring is in accordance with the manual.

Failed / Incorrect Check that transducer path is not blocked
WindSonic output, data

invalid flag
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11.4 Returning Unit

If the unit has to be returned, it should be carefully packed in the original packaging and
returned to your authorised Gill distributor, with a full description of the fault condition.

11.5 Status

The Status code is sent as part of each wind measurement message.

Code Status Condition
00 OK Sufficient samples in average period
01 Axis 1 failed Insufficient samples in average period on U axis
02 Axis 2 failed Insufficient samples in average period on V axis
04 Axis 1 and 2 failed Insufficient samples in average period on both axes
08 NVM error NVM checksum failed
09 ROM error ROM checksum failed
A - NMEA data Acceptable
\Y - NMEA data Void
12 TESTS

12.1 Bench test

1. Couple the WindSonic to the host system and power supply, using a known working
test cable.

2. Check that the unit is correctly configured by going into Configuration mode and using
See Section 10.6 Checking the configuration.

3. Check for normal output data, and that the Status Code is OK — 00 (or A for NMEA
format).

4.  If the status code is other than 00 or A, refer to Section 11.5 Status (error) codes.

5. Use an office fan or similar to check that the unit is sensing wind, turning the unit to
simulate changing wind direction and to check that both axes are functioning.

6. Note that this is a quick functional test. There are no calibration adjustments; the unit is
designed NOT to require re-calibration within its lifetime.

58




WindSonic Doc No 1405 PS 0019 Issue 28 November 2019

12.2 Self-Test (Still Air)

This test checks Alignment and Checksums.

Alignment tests: The unit performs a transducer geometry check and compares the result
with its factory setting.

Checksum tests: The unit performs a check of its program and data memory.

Important. This test is a stringent laboratory test, which will only be passed if carried out
under still air conditions at room temperature (17-23°C).

1. Use the original packing box (inner and outer) to enclose the unit. (The packaging is
designed as a zero wind enclosure).

Go into Configuration Mode [* :
Carry out the Self-test by entering D] [ :

A message similar to that shown below will be generated:

ALIGNMENT LIMITS:0D59,0CF5
ALIGNMENT U:0D15 *PASS*
ALIGNMENT V:0D16 *PASS*
CHECKSUM ROM:AB7D AB7D *PASS*
CHECKSUM FAC:04F4 04F4 *PASS*
CHECKSUM ENG:082A 082A *PASS*
CHECKSUM CAL:A9C1 A9C1 *PASS*

For each of the Alignment tests a Pass or Refer to Manual message is generated.
For each of the Checksum tests a Pass or Fail message is generated.

4. If any of the tests fail, contact your supplier.
If a “refer to manual” message appears please see Section 11.3 Fault Finding.

Note that it will only pass if the specified temperature and zero wind conditions are met.
Check that there are no visible obstructions or damage to the unit before contacting Gill or
your authorised distributor for further advice.
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12.3 Using Safe Mode to get Communication and to
change Settings

If an option 2 or 3 unit is not communicating an output then try the Safe Mode feature as
detailed following.

WindSonic
9 Way circular connector RS232 to USB
Signal names Pin nos. | Cable — 4 twisted pairs Converter
TXD 5 S~ RX Data Input
RXD 7 / TX Data Output
—7
Signal Ground 1 ~ Signal Ground
7 —
Do NOT connect | N/A Screen and drain wires Chassis ground
at this end
V + supply 2 +  DC Power supply
V - supply 3 - (See Para 7.3.2)

Operation Method Summary.
Connect the Option 2 or 3 WindSonic as per the above connection diagram.

With WindSonic power off, set up a Terminal connection but with the Baud rate set to
19200 (this can be at variance with the original WindSonic Baud rate setting).

Hold down the * character (shift 8) and apply power to the WindSonic. After approximately
3 seconds the unit will respond with Safe Mode.

Remove any * characters on screen or press the Enter key.

Wind - o[EW

Port Baudrate Tools Exit About

SAFE MODE (RS232 OMLY)
L
A

Baudrate Port

19208 COM6
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To check the current configuration settings Type D3 and press the Enter key.
To change any setting type in the appropriate command and then press the Enter key.
Type Q and press Enter to return to Measurement mode.

Turn off/on the unit to return to normal operation, note that comms may now be lost with the
safe mode connection.

Wind - B
Port Baudrate Tools Exit About

SAFE MODE [(RS222 OMLYY
e
L

(=]

H2,U1,01,L1,F1,B3,H1,MA,F1,E2, T1,54,C2, 56,58,

To Change the Communication setting from a unit set for RS422 to RS232 when in safe
mode:-

Type E3 and press the Enter key.
If the change is successful then another E3 will be shown.
Type D3 and press Enter to confirm if required.

Turn off/on the unit to return to normal operation, change the Wind Software baud rate
setting to match that of the WindSonic to view data.

Wind - 0
Port Baudrate Tools Exit About
SAFE MODE (RS222 OMLY)
B
N
02

H2,U1,01,L1,.F1,B3,H1,HA,F1,E2,T1,54,C2, GO, K54,
E=

E2
(=]

H2,01,01,L1,.F1,B3,H1,HA,F1,E2,T1,54,C2, GO, K54,

12.4 Calibration

A Custom calibration is available from Gill Instruments. This must be specified at the time
of order or the unit must be returned to Gill Instruments for retrospective calibration.
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13 APPENDICES
13.1 Glossary & Abbreviations

Item Meaning
CAL Calibration
CR Carriage Return
Csv Comma Separated Variable
ENG Engineering
FAC Factory
KPH Kilometres per Hour
LF Line Feed
MPH Miles per Hour
NMEA 0183 National Marine Electronics Association standard for interfacing
(version 3) marine electronic navigational devices
NVM Non-Volatile Memory
PC IBM compatible Personal Computer
ROM Read Only Memory
RS232 Communications standard
RS422 Communications standard
RS485 Communications standard
RXD Received Data
TXD Transmitted Data
SDI-12 Serial — Data Interface standard for microprocessor based sensors
WMO World Meteorological Organisation

13.2 Guarantee
For terms of guarantee contact your supplier.
Warranty is void if the coloured security seal is damaged or broken, or the transducer caps

have been damaged.
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13.3 WindSonic Options 1, 2,3 and 4

Electrical Conformity
EU Declaration of Conformity

We Gill Instruments Limited
of Saltmarsh Park
67 Gosport Street
Lymington
S0419EG
England

In accordance with the following CE Directives:

2014-30-EU (Electromagnetic Compliance - EMC)
2011-65-EU (Restriction of Hazardous Substances - RoHS)

Hereby declare under our sole responsibility that the following products have been designed and where
appropriate, manufactured and tested in accordance with the applicable requirements of the following
European harmonised standards and where applicable, IEC Standards:

1405 WindSonic Anemometer

EMC Emissions & Immunity EN61326-1:2013
EN60945:2002
Restriction of Hazardous Substances EN50581:2012
Signed by:
Print Name: R. McKay
Position: Product Manager

Date of Issue: 14" February 2017
Place of Issue:  Gill Instruments Ltd, Lymington

Change Note: 9085 Doc No: 1405-0034 Issue: 02 Date: 14/02/2017
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14 SDI-12 WindSonic

WindSonic option 4 SDI-12 is factory configured in SDI-12 mode and complies with SDI-12
Interface Standard V1.3, see Section 14.5, SDI-12 Commands for details.

Note: WindSonic Option 4 is not compatible with Gill Wind or WindView Software.
14.1 WindSonic Option 4 Specification

Output

Units of measure Metres/second (m/s)

Output frequency 1 output per second

Digital Parameters Polar - Speed and Direction
or | UV -2axis, signed Speed

Wind Speed

Range 0-60m/s

Accuracy +2% (at 12m/s)

Resolution 0.01 m/s

Wind Direction

Range 0 -359°

Accuracy +2° (12m/s)

Resolution 1°

Digital output

formats

Digital Data SDI-12V1.3

Averaging 1 Minute Vector, 1 Minute Scalar, 1 Minute Maximum Speed

Anemometer status

Status OK and Error codes included as part of standard output
message

Environmental
Moisture protection

1P66

Temperature Operating -35°Cto +70°C Storage -40°C to +80°C
Humidity Operating <5% to 100%
EMC EN 61000-6 - 3 (Emissions)
EN 61000-6 - 2 (Immunity)
Standards Manufactured within 1ISO9001: 2008 quality system

Power requirement

9.6-16 V DC.
Current drain <2mA @12v low power operation
Current drain <10mA @12v high power operation

Mechanical

Size / weight 142mm diameter x 160mm 0.5kg

Mounting Pipe mounting 1.75 inches (44.45mm) diameter

Material External - Acrylate Styrene Acrylonitrile, Polycarbonate blend.
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14.2 Cable Type

Application No. of pairs Gill ref. Belden ref. Batt eLee(:ftronlcs
SDI-12 2 - 9729 -
14.3 Cable Length
W|nd$on|c Communication Baud Rate Max. Cable Length
Option Format
Option 4 SDI-12 1200 90m (300ft)

14.4 Connecting to an SDI-12 Interface (Option 4)

Data logger or
Chart recorder

Signal names

WindSonic
9 Way circular
connector
Signal Pin nos.
names
V+ 2
V- 3 *
GND 1 J
SDI-12 5

V+ (12V)
GND

Serial Data Line
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14.5 SDI-12 Commands

WindSonic Option 4 complies with SDI-12 Interface Standard V1.3

We advise that you download the full SDI-12 specification from www.sdi-12.org

All other commands not defined below respond with a ‘zero data values ready’ response.
All units of measurement are in metres per second. This cannot be re-scaled.

Wind Measurements are made at 1Hz.

The default operating mode is axXHPM!.

The default unit address is 0 (a or A = unit address).

The unit is set for fixed field operation.

Commands and Returns in High Power Mode (aXHPM!)

When in high power continuous mode, Wind data (Polar or Axis format) will be logged
internally at 1Hz such that a 1-minute rolling average and 1 minute maximum (with
associated direction) can be retrieved at any time.

1 minute averaged outputs are available using aR2!, aR3!, aR4! and AR5! Commands.
NOTE: When powering up the unit wait 9.5 seconds before sending a command.

Name Command Gill Output
Continuous Measurement aR0! a<dir><mag><status><CR><LF>
(Polar) £.. 0+332+000.04+00><CR><LF>
Continuous Measurement aRCO! a<dir><mag><status><CRC><CR><LF>
with CRC (Polar) £.g. 0+272+000.02+00Ldg><CR><LF>
Continuous Measurement aR1! a<U><V><status><CR><LF>
(V) e.g. 0-000.03-000.01+00<CR><LF>
Continuous Measurement aRC1! a<U><V><status><CRC><CR><LF>
with CRC (UV) €.g. 0+000.00-000.01+00DUX<CR><LF>
Averaged vector (UV) data aR2! a<dir_from_vectorav><mag_from_vectorav><dir_at_
converted to polar direction mag_scalarmax><mag_scalarmax><status><CR><LF
and magnitude. Scalar >,
magnitude maximum and e.g. 0+090+000.02+123+000.12+00<CR><LF>
direction associated with that
maximum
Averaged vector (UV) data ARC2! a<dir_from_vectorav><mag_from_vectorav><dir_at_
converted to polar direction mag_scalarmax><mag_scalarmax><status><checksu
and magnitude. Scalar m><CR><LF>
magnitude maximum and e.g. 0+090+000.02+123+000.12+00Hv=<CR><LF>
direction associated with that
maximum with CRC
U and V values from the AR3! a<U_vectorav><V_vectorav><U_from_scalarmax><
averaged vector (UV) data. V_from_scalarmax><status><CR><LF>
Scalar magnitude maximum
and direction associated with e.g. 0+000.00+000.02+000.07+000.10+00<CR><LF>
that maximum converted
into U and V components.
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Name Command Gill Output
U and V values from the ARC3! a<U_vectorav><V_vectorav><U_from_scalarmax><
averaged vector (UV) data. V_from_scalarmax><status><checksum><CR><LF>
Scalar magnitude maximum
and direction associated with eg.
that maximum converted 0+000.00+000.02+000.07+000.10+00JMJ<CR><LF>
into U and V components
with CRC
Scalar average directionand | AR4! a<dir_scalarav><mag_scalarav><dir_at_mag_scalarm
magnitude ax><mag_scalarmax><status><CR><LF>
e.g. 0+062+000.04+123+000.12+00<CR><LF>
Scalar average directionand | ARCA4! a<dir_scalarav><mag_scalarav><dir_at_mag_scalarm
magnitude with CRC ax><mag_scalarmax><status><checksum><CR><LF
>
e.g. 0+070+000.03+123+000.12+00JFr<CR><LF>
Scalar average direction and | ARS5! a<U_from_scalarav><V_from_scalarav><U_from_sc
magnitude, then converted alarmax><V_from_scalarmax><status><CR><LF>
into U and VV components. e.g. 0-000.01+000.03+000.07+000.10+00<CR><LF>
Scalar average directionand | ARC5! a<U_from_scalarav><V_from_scalarav><U_from_sc
magnitude, then converted alarmax><V_from_scalarmax><status><checksum><
into U and V components CR><LF>
with CRC. eg.
0+000.00+000.03+000.07+000.10+00E|[<CR><LF>
Start Measurement (Polar) aM! atttn<CR><LF> e.g. a0003
Send Data aDO! a<dir><mag><status><CR><LF>
e.g. 0+083+000.02+00<CR><LF>
Start Measurement (UV) aM1! atttn<CR><LF> e.g. a0003
Send Data aDO! a<U><V><status><CR><LF>
e.g. 0+000.00+000.02+00<CR><LF>
Start Measurement with aMC! atttn<CR><LF> e.g. a0003
CRC (Polar)
Send Data aDO! a<dir><mag><status><CRC><CR><LF>
e.g. 0+295+000.01+00B{T<CR><LF>
Start Measurement with aMC1! atttn<CR><LF> e.g. a0003
CRC (UV)
Send Data aDO0! a<U><V><status><CRC><CR><LF>
e.g. 0+000.00+000.00+00JZY<CR><LF>
Acknowledge Active al a<CR>< LF> e.g. 0<CR><LF>
Send Identification al! al3Gilllnst 2487 B06 <sn><CR><LF>
e.g. 013Gilllnst 2487B0611220012<CR><LF>
Change Address aAb! b<CR><LF> e.g. 1<CR><LF>
Address Query 21 a<CR><LF> e.g. 0<CR><LF>
Measurement on demand aXLPM! OLP<CR><LF>
Continuous Reading aXHPM! OHP<CR><LF>
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Commands and Returns in Low Power Mode (aXLPM!)
Note:- Rolling average data not available.

Use of the aR2!, aR3!, aR4! and aR5! (and their associated aRCn!) commands when the
device is in aXLPM! (low power - continuous) mode, will return a "'zero data values ready"
message.

Name Command Gill Output

Not Applicable aRo0! Zero Data values ready e.g. 0SCR><LF>

Not Applicable aRCO! Zero Data values ready e.g. 0OAP@<CR><LF>
Not Applicable aR1! Zero Data values ready e.g. 0<SCR><LF>

Not Applicable aRC1! Zero Data values ready e.g. OAP@<CR><LF>
Not Applicable aR2! Zero Data values ready e.g. 0<CR><LF>

Not Applicable ARC2! Zero Data values ready e.g. OAP@<CR><LF>
Not Applicable AR3! Zero Data values ready e.g. 0SCR><LF>

Not Applicable ARC3! Zero Data values ready e.g. OAP@<CR><LF>
Not Applicable AR4! Zero Data values ready e.g. 0<SCR><LF>

Not Applicable ARC4! Zero Data values ready e.g. 0OAP@<CR><LF>
Not Applicable AR5! Zero Data values ready e.g. 0<CR><LF>

Not Applicable ARCS5! Zero Data values ready e.g. OAP@<CR><LF>
Start Measurement (Polar) aM! atttn<CR><LF> e.g. a0053

Where a is unit identifier, 005 is measurement time in
seconds and 3 is the number of data readings.

Send Data aDO! a<dir><mag><status><CR><LF>
e.g. 0+083+000.02+00<CR><LF>
Start Measurement (UV) aM1! atttn<CR><LF> e.g. 00053
Send Data aDo! a<U><V><status><CR><LF>
e.g. 0+000.00+000.02+00<CR><LF>
Start Measurement with aMC! atttn<CR><LF> e.g. 00053
CRC (Polar)
Send Data aDO! a<dir><mag><status><CRC><CR><LF>
e.g. 0+295+000.01+00B{T<CR><LF>
Start Measurement with aMC1! atttn<CR><LF> e.g. 00053
CRC (UV)
Send Data aDo! a<U><V><status><CRC><CR><LF>
e.g. 0+000.00+000.00+00JZY<CR><LF>
Acknowledge Active al a<CR>< LF> e.g. 0<CR><LF>
Send Identification al! al3Gilllnst 2487 B06 <sn><CR><LF>
e.g. 013Gilllnst 2487B0611220012<CR><LF>
Change Address aAb! b<CR><LF> e.g. 1<CR><LF>
Address Query 2! a<CR><LF> e.g. 0<CR><LF>
Measurement on demand aXLPM! OLP<CR><LF>
Continuous Reading aXHPM! OHP<CR><LF>
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14.6 Gill Output Message Format

al3Gilllnst 2487 B06 1120012

./ T Gill WindSonic
Sgé'lz unit Serial Number
Address ) ) _
SDI-12 Version Gill Reference Gill WindSonic
Number. Software Version

Under normal no error conditions a typical data output will show:-
0+083+000.02+00<CR><LF>  e.g. Unit ID, Direction, Speed, Status Code.

Under error conditions e.g. blocked paths error code 04 the unit will pad the wind data
with 9’s as follows (Gill Fixed Field setting):-.

0+999+999.9+04<CR><LF>  e.g. Unit ID, Direction, Speed, Status Code.

14.7 SDI-12 Status Codes

Code Status Condition
00 OK Sufficient samples in average period
01 Axis 1 failed Insufficient samples in average period on U axis
02 Axis 2 failed Insufficient samples in average period on V axis
04 AXIfsailléi:d 2 Insufficient samples in average period on both axes
08 NVM error NVM checksum failed
09 ROM error ROM checksum failed
Will be output up to 68 seconds after power up whilst
Measurement S - . .
51 S initialisation and 1 minute averaging calculations take place
average building o
when in High Power mode.
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14.8 SDI-12 Safe Mode

In the event the unit is not communicating in SDI-12 mode a unit check may be made in
RS232 safe mode for fault finding purposes (applies to units with serial number 11220007
and higher).

Wire the SDI-12 WindSonic as follows:-

WindSonic Option 4 PC 9 Pin D Type
RS232 Fault Finding Connector Com 1
Connection Port

TX- 8 2

RX- 9 3

GND 1 5

V+ 2 V+PSU

V- 3 V- PSU

Power to the WindSonic is turned off at this stage.
Open up a Terminal Program e.g. Tera Term or HyperTerminal etc.

The Safe Mode settings are: .

et
Baud Rate 4800 Baud rate: 4800 v/
Data bits 8 Data: m [ml
Parit None Parity: |none v]
Stop{)its 1 Stop: 1 bit ¥ | e |
Flow Control None Flow.control: ==inone

Transmit delay
Click on OK. 0 | msecichar [0 | msecfline

A blank Terminal screen will now be shown.
Now hold down the * key on the keyboard (shift and 8) and switch on power.
This should place the WindSonic into Safe Mode.

T COM1:4800baud - Tera Term ¥T
File Edit Setup Control \Window Help

§HFE MODE
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Unit Checks.

If commands are typed (followed by the Enter key) that the unit will not accept then
ILLEGAL COMMAND LINE will be reported.

Commands that will be accepted are:-

REPORT then press Enter key (see below).
SERIAL then press Enter key (see below).
SWVER then press Enter key (see below).

COM1:4800baud - Tera Term ¥T

File Edit Setup Control Window Help

[SAFE MODE

ORT
E NODE,.DIR.SPEED,VUOLT . STATUS . CHECK
= 13390049

ER

= 2487 U1.02

Type Q then press Enter key (see below) this allows data to scroll on screen.

The Wind data string can be examined to check for instance that the wind direction and
speed are output and the 2 digit status code is 00.

If the 2 digit Status Code is other than 00 refer to Para 14.7.

¥ COM1:4800baud - Tera Term ¥T
File Edit Setup Control Window Help

Note: Once the unit is turned off and back on again it will return to SDI-12 mode.

If you need to get back into Gill continuous data then you have to perform the safe mode
steps again.

14.9 WindSonic Option 4 Electrical Conformity

See Para 13.3.
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